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PREFACE 
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ThllB "E^a^ur aging School TranspoDrt ati on Effective Energ;y 
Management tipTEEM handbook ' of fers a practical approaoli f^oi 
P^pil transj^prtat ion energy management • It has been designed 
to .^Ip school districts saye fuel in pupil "transport at iJ)n , 
thereby increasing the esteem in which the school district's 
transportation servic^e is held by the ^ c omm^i^ity • • 
^ The fuel econ^om^ of a scha^ol. bus is determined by the 
energy that mus-t^^be provide^by its engine and the efficiency 
with which this e\iergy is^provided. ESTE!^ addresses the ^ 
areas of pupil transportat ion^ where energy can be saved and 
efficiency increased. The recommendations offered aafe based 
upon fuel conservation practices *that h^jfe demonstrated' 
energy savings while maintaining optimum servicing,, ^uel 
conservation practices; in;zlude implementing good management 
practices Jbo eliminate wast e--f uel ^wast e y energy waste, and 
dollar waste, Fure-9- economy management is based upon a coi^.-/'" 
bihation of simple, but effective management programs tx) 
improve pupil transportation using proven economic-, . behavioral 
science, apd technological tpols-, # • 

The ESTEEM handbook provides d^fct^led inforxaatian about 
fuel saving strategies and offers ste^pby-step guidance for 
taking actions. It designed to be use's' with the U.S* 

D epartment ^o^ Transportation's publi>cation sisries entitled 
"Fuel Economy Through Teamwork" avail^le from the Dejpartment 
of Transpor ta1i\ion , Voluntary Truck and Bus Fuel Economy^ ^ 
Program, Washington, C, 20590. 
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ESTEEI^ A GUIDE FOR SAVING FUEL AND DOLLARS IN PUPIL TRANSPORTATION 



■: - • " PREFAC^ ^ 

• CONTINUED • 

- . The informatio'n prese'nted ii^ ES'fEEM is l:>ased ixpon 
ene;rgy saving progr ams implement e'd. , by echobl district s 
• go,v-fer*nmerit and indusi^ry research e:fforta. iji .fu^^X economy, ^ 
the successful experiences of . <5ommer c ial trucking f leets to 
" s-feve'ruel, aiid -^uel savirig practice? th&t have' been implement ed 
by school- districts and q ommercial . fleets to .reduce waste . 

■ Many gcho^l transB4Drtati.on..operations iiftv'e &a"*re;d- very 
large amounts of fuel and dollars /by t akijjfe- .ac,t ions to, improve 
fuel economy. 'Reductions in s4=hool "bus maintenance and ^H^l 
costs of UO-60 percent or greater "were successfully achaJeved „ 
at operations ir> Wili^oughby-Ea^t * Lake /Cjfty^, Olufco , Paradise. 
Vjalley, Arizona, and a number of districts :ixi tie Stat es of r 
California and Wasliington, The New Paltz Central §chool. • 
district. New York has been able to re^dufte i t s transport at.i on. 
• ^Jli^get by 3U percent in 'two years during a period of in- 
cre^asing costs for supplies and labor. ^ \ 

Commercial fleets such as Ryder Trucklines. have^been 
abl'e to reduce their fuel per mile c on sumpt i on *by 21 percent- 
Fuel economy programs a-b the W.R. C^r ace Camp any Ijiave demon- 
f strated mile s -per-galloii -i ncr e as e s ranging from 5 percent to 
. 6ver 20 percent. Easte"rn Ex^e s^ , yLr^. * , McDonnell DougjLas , 
Gatewa^- Transportation, and., Conso^idat ed i^eightways are 



^ X> ' y 

among others t^at have increased the miles-per-galloxi^^^^^^^ 

squeezed ou^of each tank of fuel. ^ ^ 

ESTEEM|^s designe^ to assist/you in r e-examininig your 

pupil tr aj:isport at i"on program to/briilg it up to date to meet 

to^d^y's needs* The number of_ extra miles 'that can be 

obtained from ea^h' gallon of fuel ^s' dependent uplojr^ow 

serious your school district is in improving its energy 

postur e . \ V 
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A LIStInG of terms REF^ENCEp IN; THE HANDB&OK 
JBRITISH THERMAL UNIT (BTU) jhe energy ;^|^UfR€D to raise the 

TEMPERATURrOF 1 POUND OF WATER BY 1 OeegEE-fAHRENHEIT, • 

^SFFICIENCY THE RATIO OF THE USEFUL POKVER OUTPUT FROM A PROCESS 

AS CqMFAREb TO THE INPUT POWER l^UifPUED; THE EFFICIENCY OF AN 
. . ENGINE. FOR EXAMPLE, DEFINES tHEjPERCENT OF COMBUSTION HEATVWHICH^ 
ENDS UP AS MECHANICAL POWER. 

ENERGY—;- THE CAPACITY TO PEf^ORM WORK. 

FOSSIL FIJEL FUEL DERIVED FROM FOSSIL REMAINS OF ORGANIC 

MATERIALS; GASOLINE AND FUEL OIL ARE FOSSIL FUELS. 

FUEL*ECON6MY-r— THE ratio of vehicle miles driven to the fuel tHAT 

IS CONSUMED (MILES-PER-GALLONS). 

HORSEPOWER a rate of performing work; one horsepower' (hp) can 

* -move a 550-pound FORCE 1 FOOT IN 1 SECOND. ' ^ . ' ' , 

POWER THE RATE AT WHICH ENERGY GENERATED OR USED. ' 

WORK EFFORT OR FORCE EXERTED THROUGH A GIVEN DIStAN£jE.r' 



TECHNICAL TERMS REFERENCED IN CHAPTERS 5 AND 9l 
DRAG FORCES— forces that retard vehicle motion. 
DRIVE TRAIN — the engine, tran$missioim9«ropeller shafts, ancles, and all 

OTHER parts ACTIVE IN TRANSMITTING POWER TO THE WHEELS. 

DRIVE LINE LOSSES — losses in the transmission, propelleb shafts, and drive 

AXLES. 

ENGINE GOVERNOR — an engine speed limiting device that begins reducing 

POWER AT THE FULL THROTTLE RPM SETTING. 

ytNGINE LUGGING — operating the engine under load at an r^m low enough 
f ^ TO cause unstable functioning. 

GOVERNED RPM ^ full thrOttle setting of the engine governor or the rpm 

' AT WHICH THE GOVERNOR BEGINS TO REDUCE POWER. 

GRADEABILITY — THE MAXIMUM GRADE A VEHICLE CAN CLIMB AT A CONSTANT S^C^D. 

GROSS HORSEPOWER — TriE engine horsepower at the flywheel without 
1^ . accessories functioning. 

NET HORSEPOWER — the BfMGiNE horsepower at the flywheel with all 

i accessories running as installed in the vehicle.' * 

. ■ ^ 

RPM (REVOLUTIONS PER MINUTE) a measure of engine speed. 
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WHAT ENERGY MANAGE ME NT AI^D FUEL ECONOIVIY 

ARE ALL ABOU 




THOSE WHO DO NOT REMEMBER THE PAST 
ARE CONbEMNE5^TO RELIVE IT. 

GEOp^E SAWITAYANA, PHILOSOPHER 

. / - ■ 
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1.1 ESje^M HANDBOOK^PtlRPOSE 

Everyone talkg. about energy management;,, but, little 

guidance has been given to help school districts combat the 

^prpkjrems thi.t have arisen due to spiraling fuel prrices. The 

>lfintary ffruck and Bus Fuel Eebnamy Program, recognizing the 

^energy information diss earLnat ion in the educational 

community, has s^)onsored >J;iis effort t^ help-school districts 

save fuel and dollars.' ^ • ^^^^^^^^ • 

The lifab'lodd of the sc'hool t^r ansportat^lq|i fleet., fuel, 

.has<£j.i^2Sl in cpst sigj^if icantly sid^hce 1973. N??^ o^e knows " 

"how I^^-lch moi^e'-fuel prices* will i^ncrease^ Each '^chaol 

^district must ^face many uncertainties with a ver^. limi^tei 

* ^ - ^ - \ ' 

budget. • ' • ■ ^ ■ I - 

Fuel economy management represents an alt er nl^tt ive for 

"combating this crisis.. The intent of * this hand-book, is to 
■ i ' • ' ' ' * 

provioPe an understanding, of management act i ons ^that, can save 
fuel an4 control pirpil transportat ion cost s . The object^ive 
is to help each school di'strict become a paVtr of our , ' , 
national fuel economy management team. , . • ' . 
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HANDBOOK DEStGliY 

The BSTfiEM handbook- is divided into seven (7) parts. 

^the first, an-.lntr^duptiori to the handbook is j^resejguted. 

^topics discussed in -the fol^S^ying l)arts include: 

\ . PART^H, : Reviewing tlie Need for a Fuel Economy 

Program 

PART III: -^der standings What Contributes to 
^Jc'o'nomy ^ s 

PART IV : Developing Your Solution to the ^Energy 
— Crisis . • \ . 

Guid'elines for Increasing Fjael Ecoijomy 
Conclusion " 
Ref er.enc e Inf ormat i on 
?art i and Part II provide, insight into ' energjj;^ manage- 
ment in pupil transportation. 1 

, Part- HI discusses the dr;Lving environment variables ^ 
that influence fuel economy. It provide'ls a frameWoJrk for 
'practical and sound recommendations to save fuel w^ich are 
offered in Part IV and Part V ' , *, 

Part IV presents step-by-step guidelines for reducing 
fuel use in the school district. Actions that can be taken 
to increase fuel economy in each area of the pupil trans- 
iportatioh operation are discussed in Part V» ^ 
Part VI offers helpful suggestions to implement fuel 
economy management . This, is followed by a listing _of 
additional tl,ps to save energy. 

Sources that can ^be called upon fpr ^further information 
and assistance are identified in Part VII. A ^bibliography 
of references* is also included, in Part VII^» 
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A SUMMARY OF ACTIONS 
THAT SAVE FUEL AND 
OPERATING COSTS IN 

PUPIL TRANSPORTATION 
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1.3 USING THE HANDBOOK 

ESTEEM offers insight intp what can be done to save 
fuel* Eacjj^ school iisfrjlct must translate -^he ^econimenda- 
tions offered into an action plan that spells \p\it when the 
school distri%± ' s program will be performed, and ^hat part 
each individual will play in it. Th^ ultimate objectivfe bf 
E'STEEM is to help each s^chool district bring its pupil 
tranBportat.ion pJ^gram up to peak energy e^iciency and to 
maintain this ef f i^viency, through, continuing management 
efforts. • \ c-^ ■ ^ 

r 

This handbook offers guidance in taking actions that 
save fuel and dollars in many areas of pupil transportation. 
All of the fuel saving opportunities presented may not apply 
td every pupil transportation operation. Some recommenda- 
tions offered/ may also be an extension^ of programs currently 
^beihg impleaiented. 

Every school district administrator and transportation 
supervisor should read Parts II, III, and *V of the handbook 
to obtain an under stand:J.ng of what^ontributes to fuel 
ecoiiomy, what can be done to increase pupil-miles-per-gallon^ 
and to recogjjii'ze why even simple actions "taken to increase 
fuel ejconomy are important. 

Part V should be consult ed . for ideas to save fuel in 
the purchasing, planning, routing, scheduling, driving, and 
maintenance areas ^ the pupil tr anspor.t'at ioh opeoration. 

ESTEEM is designed to assist pupil t^n'sport at ion 
administrators to Identify fuel saving opportunities and to 
evaluate actions that can increase the transportation fleet(s 
pupll-mlles-per-gallon - to combat rising fuel prices.- 



. MAKE FUEL EQONOMY MANAGEMENT v 

A PART OF YOUR MANAGEMENT PROGRAM . 



2.1 ENERGY MANAGEMENT^ A SYNOPsH 



A 



^ ' Therq are tvo. types -of energy \wiiich affect pupil 
transportation." Each plays an important role in the trans- 
portation ^f pupils* \ . 

The first -type of ^nergyVjias "been making hea^dld^nes 
s^ce the 1973 oil ^mhaivgo and everyone is 'aware of it--fuel 
energy. This energy constists of the fuel and oil that are 
\used to power a schc^ft^juis. If'iji obtained from precious 
fossil fuel resonirces which are being usedS^at an >4ncreaBing » 



raU- 



, ^ince the 1973 energy crisis, many school tr ansportat i'^ 
* adminipirator s haye initiated efforts to re.duce the amount o 
f ue!lrrequired to operat e ' tj^e-ir fleets. Rapidly escalating 
fuel prices andi limited school budgets offer a strong in- 
cent(ive for" reducing fuel use in every school fleet. 

JV second type of energy is Just as import ant-r-people 
energyy-the awesome energy .exhibit "by administrators, 
direct or sW--3^«p*l transportation , bus drivers , maintenance 
personnel^ and others, to commit to the making of an 
effective pupil transportation operation . 

The energy of individuals, vwas around long before the 
energy . crisis i furthermore, there is a surplus of it in 
every school district--a surplus that can be used to 
^infplement actions to conserve f uel^ This energy is 
important and should b6 harvested, . Energy management 
consists of effective use of both types of energy. 



ENERGY HEATING VALUES 
1 GALLON BTU'S 1 UNIT TRANSLATES INTO BTU'S 

GASOLINE 125^ ^ . CUBIC POOt NATURAL GAS 1^31 

KEROSENE 134,000 HORSEPOWER*HOUR yJ. 2^ 

NO. 2 FUEL OIL 140.000 KILOWATT-HOUR ..X.. 3^13 

NO, 4 FUEL OIL ' 144,000 TON OF COAL 26,000,000 
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2.2 ENERGY R^ANAG^ME^It AND FUEL ECONOMY _ . ^ 

* Many differences^ exist ii^ pupil transportation ^rvicing 

requirements; this is.seen^^Ji) the variations that' occur in 
admioistr-ative arid opera^tlon policies and pr ocedAires , vehicle- 
^ *f leet ■ malffe-up , miles (iriven, and fuel consumed. VJ.ewing'^^f uei 
UB^ f rom a natioi^al standpoint, the average school bus is 
df^iven almost 7',.0*00 miles each year and consximes nearly 950 
, g0.11ona^f ^ f uel . 
gallon X\ 

large andt^y^sji^ll buses, and Include's all vehicles used by 
schoolS':>|^ifcV the tran'sport -of pupils. 



It has a fuel ec onou^y of* 7 miles-p'^r- 
This is bas'ed upon 'ga^oline'^an'd diesel models. 



Sam'e school bus§s £et as 
^littl^ a#|'3 m fleets 'show fuel rfconomie^ much hi^fher^ 

than 1 1^0:' National average. * , . / ^ ' 



SCHOOL BUS TRAVEL AND FUEL CONSUMPTION 



YEAR . 
OF 

1970 

;>1950 
'•19^0 



1 


1940-1974 PROFILE , 




AVERAOE 






ANNUAL 


1 AVERAGE FUEL . ' V 




MILES 


y CONSUMPTION \ 


AVERAGE 


TRAVELED 


^ (GALLONS) \ 


' M1LES-PER-GALLON 


6,86t 


933 \ 


^ • ,7.i+ ■ . 


7,27U 


i ■ 1,039 


^ -7.0 


7,556 


' 1,0*6 




7 ,775 


7^8 


lO.U 


8 ,011 


r 


lo; 3 



Source: U.S. Department of Transportation, Federal Highway 
Administration, Highway Statistics , 1976. 



INCREASED FUEL ECONOMY 
IS AN ACHIEVABLE GOAL . ^ 



it 



Increased fuel economy has to "be an important goal in 
every transportation operation. Efforts taken to increase, 
your school. l5us ^Iseet's fuel economy are f ullj- 'i-ji line, vitli ' { 

management's objjectives to increase operat ion ef f ic i?e,ncy and. , 
hold costs down.. . . f ^ < ' r 



2.3 FUEji, ECONOMY MANAGEMENT IN PERSPECTIV^ . 

A fu*el ecQn<omy nianagement projgram* consists, of^planned 
actions to safely^ transport the maximum i^\im"ber of pupilQ 



?ng the minimum. amoUnt . fuel that is practical in doing 




;usj?ng the minimum. amoiTht QY.ruei t 

r -Every fuel ^economy management program has four {a) "bas^L^ 
otjefetives^ : . * •/ , 

/ I 1. Defl'ne areas of fuel use iiTBTf iciency and ^ 
7^ . ^ wae^e vithin the school district operation, 

f 2, Make administrative V^d operation perw)nnel 

* staff, students, and the community aware of 
the potential for f^iel c onservation in the. '7 
pcjiool disiflrict. ' * > V V 

Update the policies of the sc'hool drstriot 
and. programs of the district's, transportation 
operation to meet self-determined energy 
saving goals • y 

U. Effe^ct corre»ctive actions to increase the 
district's pupil-miles-per-gallon • 

The most important element of fuel economy management is 
./teamVork--ef f ort s of school administ r afor s , the transport ac- 
tion dej^ajTtment staff, teachers, stt^dents , ajjd the community 
'•^ working as a single , cohesive, unit to save energy • " 
•Each Director of Pupil Transportation plays an important 
roLe in guiding the team. * The Director is in a unique 
position to offer advice aind leadership to the school 
Vdistrict, based upon experience, wKich can result in fuel 
and dollar s]3.vings. He can guide tie implementation of a 
program to provide mo^e efficient pupil serv4^ci^ng , better 
utilization of school vehicles , schodl district ^oJLl^/^ 
savings ,* and > a reinfar cement of important relationships 
among pupils, school personnel, and parents. 

. PLAN, REVIEW, AND EXECUTE 

PROGRAMS THAT SAVE FUEL ! ) . 

ERIC '' CD 



«* 



2.3 FUEL ECONOMYjyrt^ANAGEMEIMt In PERSPECTIVE - 

The, approach to fuel, economy Management considers ijliat a. 

series of interrelated steps X^ad ||i-om a problem to its' solution: 
V • . ' • / . , ' 

Step 1.. Define ,the Pupil transportation problems 

in the school district . Review the current 
. ^ ^ ^ -situation and trend. Does the district's 

transportation program, lead to "cost pr e- 
i vention" eliminating costs before they 

^ - ^ occur? 

Step 2. Get, the fact s / Without fact's, it is hard 
to determine whether there are problems - 
and what can be done to solve theffiT. Gather 
fuel, equipment , arid labor reports, vari- 
• ' ance reports, and all o^her information 

that is available to review each problem 
^ > and its potential solution* 

Step 3. Digest and examine the solutions to each 
problem > Determine how each solution can 
improve servic^ and/or reduce pupii trans- 
^ port at ion costs. Understand the alternatives 
^ that are available base this understand- 

ing facts, not assumptions • 

Step 1+ • Decide' on the best solution to each probl.em / 
Evaluate each alter^native . . Identify its 
benefits and co.st,s . Also determine any 
potential problems that could o^cur if the 
solution were implemented. 

Step 5, Take actions ; Up to this step, all 'savings 
are on paper . Sell 'the decision, take 
actions to put the decision into effect, 
and follow up on it. 

ESTEEM offers- guidance in performing these steps. 



REVIEW. 

evaluate; 

ACTT^ 



f 




THE CH;s?NCES of SUCCESS OF A GIVEN 
INVESTMENT DEPEND ON THE EFFICIENCY 
WITH WHICH ALL THOSE WHO WORK 
IN THE SAME FiftM QObPERATE WITH 
THEsFACTOR IN QUESTION. 



J. R. HICKS, ECONOMICA . 1935, 
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3.1 \lbl||^NTUM OF PUPIL TRANSPQ^ATION GROWTH 

The popu3,a.tion incr es'^^of the past* decadea^ the in- . 
ireased moljility of the ^merican family combine^ with 
emphasis on %qual e^^ucat ional^pppc^tunity for allj^and in--' 
creased school district cons(«Lidat^on^ h^e resul*t*ed {Ln- 
creasing numbers of pupils who can no -longer w^k 1^l^achbol,^v 
School buses were used t9 tra^asport 51.5 percent </f a-11 
^ students in the primary ^and secondary SH2hoojVa^ of qur natibn 
Tdur'lng. the '197U-75 schoo^/^rear . 

• 'Rhe National Center for Educfat ional Statistics shows 

that nearly 268,^000 school laehicles are used*^o transport 21 
million pupils attending gr.ades K through 12. The si:ieable- 
increase in the number of students requiring t rStnsportat iofi 
\ ^ in >4ach decade since 193Q is shown below; this demand has 
• placed additional burdens upon many school districts. 



PUPIL TRANSPORTATION TRENDS: 
1930 - 1975 



1,200-- 

a> 

UJ 1,000 
o 

CO 

UJ 800' 
CO 

< 

UJ 

600 



z * 

UJ 400 

O 

CC 

UJ 

Ql 

200 





1940 1960 1960 

YEAR 
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TRANSPORTED 




SCHOOL BUSES 
IN OPERATION 



1970 
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SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT: 

U. S. DEPARTMENT OF TRANSPORTATION, 
WASHINGTON, D. C 1977. 
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3,1 Mb«^ENTUM0F*PUP*L'T.IVVNS(50RTATI0W«BaWTH ^ ^ 

Dur'ing .the 197^-75 sc'iiool^ year , 63 percent of all 



studenti^ transported had to te* driven distancf^ of over ^3 ' ^ 
miles to at%end school. ' The aVerage pupil trip distances 
are shown on the followinjg page. V'As see^? h^ow, school buses 
were uBed to *r ansport *t he Greatest percentage <j/(f *all s-t1>denti 
between their home and scbo'pl. ' . ^ 

Over two-thirds of all atfidents m^dethe one-way trdp 
from tneir home- 1 o school lejss thai\, 2^^minAit ea . As 



^ students progress ^rom ' elementary to teenior g'r ade ^le;vel^ i the 
distance and travel tlm'^ f rom ,h^me-to-BQhool ^i;icrea3ea . 
Nearly 25 percent of a.ii elementally^. grade a^tudents live dis- 
. ^ tances^of 3 miles' ot gr^eetter from their siihools of attendajice 
yForty-seven {hj) percent of all senior grade level' student s 
miist^travel 3 miles or :mor\wto attend school, ^ 



sj^travel 3 miles or mor\^to 



STUDENT MODES OF TRANSPORTATION: 1974 




SOURCES: NATIONWIDE PERSONAL TRANSPORTATION. 

STUDY. TRANSPORTATION CHARACTER iSTiCS 
OF SCHOOL CHItdREN . JULY, 1972; U. S. 
NATIONAL CENTER FOR EDUCATIONAL 
STATISTICS. ^ STATISTICS OF STATE SCHOOL 
SYSTEMS. 
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pupK travel distance 




25 



23.0 



1 



SOURCE: - SCHOOL BUS VEHICLE SAFETY REPORT . 
U. S. DEPARTMENT OF TRANSPORTATION, 1977. 



SCHO0L BU$ lllDERSHIP (%) 



PUFIL TRANSPORTATION IN 1^70 

In jfi>'.70.- U3A Per9 ent of all' pupils in* thetnation 
tr&ns'ported'o liy public, or priv,al)e schoor "buses. 
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PUBWf SCHOQI^PUPIUS TRANSPORTED: 1970 I 
I RUPtL^y 




SOURCE:^ U.S. NATIONAL CENTER FOR EDUCATlbr iA 
iIAT*g TII Pf ^gTS 76. 



U) INCLUDES PRIVATE SCHOOL TRANSPORTATION 



The national^ average cost to transport ,eaeh student vas 



AVERAGE TRANSPORTATION COST PER PUPIL: 1970 
(NATIONAL AVERAGE: $66.96) 




ft/A: INFORMATION NOT AVAIL,ABLE 



SOURCE: U. S. NATIONAL.CENTER FOR EDUCATIONAL 
STATISTICS . 1976-76. (f 
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er , 51.5 percent 0^--!&sM: tjie 
'■'1 — f^^vi^^B^^ stT^dent^ "^had to "be tr an sport e.d^^^a^ g^n^av&K^ge cost 

risen- t<k t67.0lt^~an increetae of percent^ 



.Four ,shcxrt years X^t 
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SOURCE: U. S. rlATIOMAL CE^TeR FOR EPUCaI^ONAU 
STATISTICS. 197^-76> ~ 
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3^ .TRENDS IN PUmLTRANSPORTAX'QN COS 
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^ REVniWmO THE NEED. FOfi 
A FUEL-EGONOMrV PROGRAMr 



OTHER COSTt \y% 



AND MillEIIITi 




•VEHICLE qCPLAClEMENt 9% 
INSUflAMCE 1% 



SUPPLIERS & MAINTENANCE 17% 



-FUEL AND OIL 20% 



A COMPARISON OF fillEL COSTS TO OTHER 
PUPIL TRANSPORTATION EXPENSE^*. 



r 



In the na.tional average cost per'sch'ool bus mj.-le 

driven in the U.S. was 720, The average cost varied between 
$O.Ui and $1.63 per school bus mile in Individual atateg^^v 

\ Salaries and benefits represented a major portion, of. 
this cost in many states as '^seen in the ta"ble on the ;^|f qllow- 
ine^ page. On- the. average , salaries and benefits accpujat f or^ 
Uo percent of pup^il 'servicing costs; although in somV state^i^ 
this cost represented o.nly 5-6 percent of. the total pupil 
transportation experisditur e--again* indicating the. wide varia^ 
tions that exist' in pupil transportation servicing** 

jThe cost of fue> and oil in scho'ol bUs' operatl'on al^so . 
accounts for a signi*f icant portiqn of' the total transporta- . 
tion expenditure.. -The average distribution of .pupil * ^ 
transportation costs during the 197^ school yiear is shown' 
above • - ^ ' - 



• COST DATA FROM STATES OF ARIZONA, CALIFORNIA. FLORIDA, MISSOURI, 
PENNSYLVANIA. AND WASHINGTON USED AS A BASIS TO SEPARATE 

FUEL. OIL, SUPPLIJfS, AND MAINTENANCE COSTS FROfI NiAT^O^^AL STATISTICAL DATA^ 
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3.2 TRENDS IN PUPIL TRANSPORTATION COSTS 




TRANSPORTATION feXPENDITURES 
PUBLIC SCHOOLS: 1974 



TRANSPORTATION ELEMENT C06T 





' TRANSPORTATION 




EXPRE8KD AiB A PERCENTOF 


STATE 


COST AS A 
PERCENT OF TOTAL 


TOTAL PUFIt TRANSPORTATION DOLLARS 






FUEL Ik 




EDUCATIONAk 


AND 


VEHICLE 


SUPPLIES 




EXPENDITUFTES 


BENEFITS 


-,^_JIEPLACEMENT 




U . S ♦ Average • 


3 . 7 


• -llO.O 


6.0 

N/A A, 




Alabama 


3.2 X 


N/A 


N/A. 


Alaska 


k . 6 


N/4' 


N/A 


n/a" 


Arizona - 


2 . 3 


60.6 


N/A 


N/A 


Arkansas 


k • T 


^3.0- 


13.9 


U3.I 


California 


2.0 


52.8 


N/A 


N/A 


Colorado 


3 . 2 


53.3 




32 . 1 


Connecticut 


'3.9 


5.U 


0.9 


93 . 7' 


Delaware 




9. U. 


2.3 


88.3 


Florida 


3.0 


5 8vi8 


8.0 


33 . 2 


Gebrgiu 




5 5.5 


i?. 5 


29 . 0 


Hawai i 


1 . 8 


N/A 


N/A •' 


'1?/A 




4.4 


39 • 0 


2 . 0 


.59.0 


Illinois 


3.3 


26. V 


5 . 8 


. 67.8 


Indiana - 




3U. 0 


6.7 ^ 


59.3 


iJ-dva . 


■ 


N/A 


N/A " 


N/A 


Kansas 


3.7 


3l^.U 


9.3 ' 


56.3 


Kentucky 


5.1 




1U.7 


39.2 


L'oui^siana 


' 5.8 


85.8 


3.7 


10.5 


Mai>ne 


5.9 


31.3 


13.2 


55.5 


Maryland- 


■ If. 2 


32.1 


- 2.9 


65 .'0 


Mas s achus ett s 


U.2 


6. .8 


O.U - 


92.8 


Michigan 


3.U 


52.2 


15 . 0 


32.-8' 


Minne sota 


5.2 


26! 9 


8.I1 


6U.7 


Mis s i s s ippi 


5.0 


Ut.8 


15 .8 


36. U 


Mi s sour i 


U.T 


32.9 


i^9.9 ' 


57.2 


< 











(a) 



INCLUDES FUEU MAINTENANCE;' INSORANCE, FARES, 
CONTRACT SERVICES, AND PAYIMENTS. 
N/A. INFORMATION NOT AVAILABLE 

SOURCE: NATIONAL CENTER FOR EPUCATKHiAL! 

STATISTICS, DEPARTMENT OF HEALTH, 
EDUCATION AND WELFARE, 1976. 
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TRANSPORTATION EXPENDITURES 
PUBLIC SCHOOLS: Id74 



TRAMSpORTATION ELEMENT COST 



• 9 

STATE 


TBANSraRTATIOli 

COST AS A 
PERCENT OF TOTAL 


. EXPRESSED As A PERCENT OF 
TOTAL PUPIL TRANSPORTATION DOLLARS 


SALARIES 




FUEL ft 




EdUCATtONAL 


Mil l# 


RfEFLACEMENT 


SUPPLIES 




EXPENDITURES 


BENEFITS 




Ncmtana 


U.O 


n/a 




N/A 


Nebraska 


3.1 




21' 0 


■ Uo 0 


Nevada 


3-3 


62:6 


8 6 . 


28^8 


New Hampshire 


U.9 


8.8 


1.7 

J- • 1 


8Q.5 


New Jersey 


3.5 






68 1 


New Mexico , 


k * k 


U Q 


J- • 


Q P 


New York 


U . 8 






7 *5 n 


Nojrth Carolina 


3.3 


SU 7 ■ 


TOP 


26 1 


North Dakota 


-7.1- 


P7 T 
^ f • J. 




"58 0 


Ohio 


2.9 


fill n 


Iff / A 


W / A 


Oklahoma 


k . 0 




^J. • u 




Oregon 


3.7 


38.6 




51 . 1 


Pennsylvania 


3.7 


19.8 


2.8 


77/1* ■ 


Rhode Island 


3.7 


18.9 


N/A 


N/A 


South Carolina 


3.3 


■ 52.8 


19.7 


27.5 


South Dakota 


5.3 • 


"25 . 1 


6.7 


68.2 


Tennessee 


:k.i 


hi. 3 


U.6 


5U.1 


Texas ^ 


1.9 


55.1 


N/A 


N/A 


Utah 


2.6 


53.8 


10 .1 


36 .1 


Vermont. 


U.9 


25.2 ' 


8.1 


66.7 


Virginia 


U.2 


52.0" 


ih.k 


33.6 


Washington 


U.O 


56.2 . 


6.8 


37.0 


WaBhington, D.C. 


3.3 


26.5' 


1.6 


71.9 


West Virginia 


, 6.U 


6U.3 


11. U 


2U.3 


Wisconsin 


U.5 


12 . k 


U.7 


' 82.9 


Wyoming 




39.8 


N/A 


N/A 



U) INCLUDES FUEL, MAINTENANCE, INSURANCE. FARES. 
CONTRACT SERVICES, AND PAYMENTS. 

N/A: INFORMATION NOT AVAILABLE 

SOURCE: . NATIONAL CENTER FOR EDUCATIOWAL 
ffTATimCS. DEPARTMENT OF HEALTH, 
EDUCATION AND WELFARE, 1976. 



PURCHASE WISELY. 
PURCHASE FOR FUEL ECONOMY I 
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3.2 TRENDS IN PUPIL TRANSPORTATION COSTS 

A vide variation exists in the costs, to t3!*ansport 
pu5;ils.. The average state . Rupll transportation cost varied 
between $U3. ^7 and $2io.05 .per ptjj>il during 197^. 

A typical dist ributjdon of pupil transportation costs for 
school bus fleets of varying size is shown below. The costs 
in each fleet are dependent upon many f actor s--maintenanc€?' 
programs, vehicle utilization, so&^duling, routing, and 
driver skllls--in operations that must service communities 
having many differences in the characteristics that influence 
the overall cost of transportation. 
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SOURCE: BRI SYSTEMS. INC. BASED UPON SURVEY DATA 

OF ^HCfbL BUS OPERATIONS IN ELEVEN STATES. 
(REFER T^^LIOGRAPHY^ 



(n) 29. 



REVICWINQ THE NEED FOR 
A FUEL ECONOMY FROQRMI' 



I) 



' 4^1 OOSmARE A POWERFUL II^C^ 

tran8^orta1;lGn costs proVide a j^reat 
. ittc^ht^ saving fuel? in an era of very limited school 

; "Tbttdge't-sv • - . <f ; ♦ ' ' /. 

# . The ft>lloving graph sraovs the actuell and normalized 
Nftitionial average costs for prbviding pupil transportation 

'since 19^5* Actual cbsts have continually increased since 
1935i tbey have spiralled since 1970- ^ 



COST TRENDS IN PUPIL TRANSPORTATION: 1925-1975 




YEAR 



192S 



1930 1938 



1940 



19^ 



1950 1956 1960 1966 



1970 1975 



CONSUMER 0.611 0.590 , 0.478 0.480 0.627 0.800 0.933 1.031 1.099 1.277 
PRICE INDEX 

(f ^ 

SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT , U. S. 

DEPARTMENT OF TRAflSPORTATlON, WASHINGTON, 
D. C.,PAGE 11-2,1977. 



1.796 
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4.2 A FRAMEWORK FOR INCREASING FUEL ECONOMY 

One specif i.e. set of rules for<saying fiiel is not aj 
cable for every school district. Each school transportatipnX 
fleet hrfs its 'uniqLue . scroti cing characteristics and indiylduajt: 
set of -problems . On the other hand , common guidelines exist., 
for ^increasing efficiency in all school districts'. 

. The following pages, present administrative mei^sures that 
can increase fuel savings. Each transportation director 
should evaluate them. In many cases, the guidelines may 
re.present an extension of programs and practices iJhat are 
currently in use. ' 

Taking the tim'fe^ ^nd effort that are necessary to ^review 
fuel saving practices and transportation policies is an. im- 
portant . fir st st ep in addres sing energy /management in the„ 
school district. • ^ 



J L 



PLAN FOR MpRE MPG 




DRIVE FOR « MORE MPG 



tiSE VEHICLES OFFERING 
HIGH MPG CONSISTENT 
WITH TRANSPORTATION 
SERVICING OBJECTIVES 




t>URCHASE FOR 
UlttRE MPG 



MAINTAIN FOR 
GREATER MPG 
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J PART II 

I / } niEVIEWINO THE MEED rail 

\ ^ * APUELECOMOMVniOOIIAM 

4.2 A FRAMEWORK FOR INCREASING FUEL ECONOMY 

-Five types of measures can, be taken to sa^e fuel. 
First* impTovement s in transportation system efficiency 
.can beVmade« Take ^actions that Increa se /yehlcle occupancy 

- r ^r: — — V ' — ' — ^ 

and reduc^e vehicle mlles-of-travel > Tii)B for this are pre- 
sented on the following pages, ' . * 

Second, place emphasis upon reduc ijag vehicle fuel con- 
sumption . Purchase vehic^les that offer> mor e mile6-per-gaUlon . 
. Jte-educate drivers to drive for maximum fuel economy. Review 
the important factors - discussed , in Chapiter 5 j- make sure the 
driving staff is aware of ' their impact on fuel consumption. 

Third, take advantage of opportunities to mcTtch equip- \ 
merit to servicing nee^ds , This is discussed in Chapter »5 , 
Part ill and Chapter 9,'vPart V. 

- Fourth, JiQre milefl-per-gallon can^be obtained and main- 
tained hy placing even greater emphasis upon fKe distri-ct's 
preventive maintgJ3.anc e program . Initiate policies that can 
increase the fleet's fuel. economy ; use modern equipment to , . 

help the staff save fuel. ' Chapter 9, Part V offer-s tips for/ 
saving fuel In planning^, driving, and 'maintenance ; it also 
discusses the role of purchasing for greater fuel economy.' 

Finally, keep your pupil-miles-p*er-gallon high by 
taking the time and effort to increase personnel skills. Con- 
duct workshops and training programs. Make sure* the staff 
is trained and mot Ivat. ed'*i;o save fuel. This is discussed 
in Chapter 9 (9*l), Part V. 

THE STAFF HAS A HIGH POTENTIAL 
FOR OBTAINING MORE PUPIL-MILES-P^R-GALLON. 

CREATE AN ATMOSPHERE OF KEEN 
MANAGEMENT AWARENESS 
AND EXPECT THIS GOAL TO BE ACHIEVEDl 
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4.3 SCRUTINIZING PUPIL TRANSPORTATION AT THE TOP . 

Transportation planning is performed within the frame- 
york .of school administrative policies; these policies - specify 
the criteria that should be met in pupil tran^spprtation.* .Use 
performance data as a hasis f or--decls iori-maklng in updating 
^your district's program to meet today's needs- 
\ Identify, review,* and evaluate the opportunities that 
exist to save fuel through policy changes — changes that can. 
increase the effectiveness oT the school transportation 
operation and save valuable dollars . ^ Use the checklist on 
the following pages as a ^tart>i^fe point . It offers tips that' 



1 



lead to fuel savings. 



FLEET PERFORMANCE DATA 
OFFER A BASIS FOR DECISION:MAKING 
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.^^-'-ji^^"^ 4 FUBL ECONOMY PBOQBAM 

■ . - '• 

4a SCRUTINIZING PUPIL TRANSPORTATION ATV^TJ^^^ 

CHECKLIST OF ACTIONS THAT CAN BE TAKEN 

TO INCREASE FUEL ECONOMY i— " ° 

O'Analyzeachool district policies to see if they may 

actually condone transportation servicing inefficiency; 
identify areas" that could result in fuel savings,^ ' 
JbI Begin a program to collect and record data oti school bus 
fleet operation; use this data to evaluate opportunities 
for. increasing fuel economy. • . 

ICJ Incoordinate reVi ews of school calendars, and start-dis- 
'iaissal times; identify opportunities for increasing, 
fleet servicing efficiency. ■ ' ^ ' ' ^ 
fp] Develop recommendations to minimize unnecessary travel* 
[E1 Encourage pegrsonnel to present ideals that can^ save fueJL, 
[fI Fost»er an information exchange between yojur staff and 
other, school districts; take ^advantage of what others 
-have done to save fuel. • • ' 

IGl Get people involved; commitment and c ooper at ion are im- 
portant in saving fuel. Harvest the available "people 
energy" in your school district* 
[h) Hold workshops to solicit and share ^ideas to save fuel. 
rn Increase the distance between student pick-up and drop- 
off points when feasible and safe to do so. . 
PI Jusitfy and re-evaluate administrative solutions that have 
been developed to meet transportation needs in the past. 
See if they can be improved, 
[k] Know why pupil transportation costs are increasing; look 
into the areas of cost increase and evaluate programs to 
reduce .the cost of operation. 
ITl- Limit co-curriculum trips in the district to full bus 

loads only; place r estr ict iojis 6n unnecessary trips. 
[M] Measure fleet performance and fuel use. 

[N] Notify the community of fuel conservation programs that 
are attrac ^^e : meet with the PTA to review and' discuss 
opportunities to save fuel and dollars. 

o (5) 
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■ REyiEVllINQ THE NEeB'fOR 

A pUec economy program 
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4.3 SCRUTINIZING PUPIL TRANSPORTATION AT THE TOP 

■ 

CHECKLIST (CONTINUED) 

fol OlDtain outside assifirtance vhen necJessary to reviev 

operation changes; get an objective veiwpoint and tyake 

advantagie of practices use.d "by other districts, 
Fp] Prdvidte incentives for saving fuel in the school \ (f^ 

district • ' 
|q1 Question route planning procedures; Just "because they 

worked in the past does not necessarily mean they will 

t)e of value in the future • 
[bI Review the dii^tr*ict*s purchasing procedures; make sure 

consideration is given to equipment that sav.es ^uel^ 
fS] Share equipment with neighljoring districts for school. 

events when possible to reduce "bus use. ' ^ 
Pf] Take the time and 'effort necessary to educate, stimulate, 

and motiva^te district personnel to save fuel. 
fu] Use public mass transit for older students when it^ is 

. * .f easi^ble to do ^o . • ' 

fvl Verify management practices that are implement ed ' to save 

fuel; make sure they are being followed. 
lyvl Weigh the total value of current programs'; for example, 
ifl ^can special education classes be cons blidat ed in a way 

that would increase education benefits aix^ reduce pupil 

travel. 

(xl-Xi^ray vision is fai- better than hindsight; promote staff 

\ awar'eness of fuel saving methods. 
[y] Yar dst i cks are important; establish guidelines for 

vehicle purchase, use, and trip distances.' 
[zl Zero-in on those areas where fuel can be saved. Tak^ 
the necessary time and effort to achieve results* 

V 

CHANGE YOUR POLICiES TO MEET TODAY^S NEEDS I 
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PART III 



U1MDERSTANDING WHAT CONTRIBUTES 



TO FUEL ECONOMY 



PAIN MAKES MAN THINK. 
THOUGHT MAKES MAN WISE. 
WISDOM MAKES LIFE ENDURABLE. 



JOHN PATRICK 




imDERSTANDINQ MHAT CON^ 

TO ruet lECONOMV . * \ • 

• 6.1 SAVIWG FUEL IS AjllANAGEMENt SCIENCE 

» Greater' fuel econofay'is not obtained on the basis of 
hunches ; it is achieved by hecomijig knowledgeable of and: 
practicing teqhniaues that reduce energy cpnsumpt;ip Using 
such. teqhnig,ues off ers. each school district a^^JSound and / 
practical, framework for improving fleet performance. 

The type of school bus purchased along with hpw well it 
is maintained^ where it i s,. driven and how it is driven 
affiBcts the fuel economy that c an be- obtained . This chapter 
^ briefly discusses the important factors that affect fuel 

* economy. Review, them and evaluate the opportunities to in^ 

* » 

crease -fuel^ economy through improved purchasing, routing, 
plianning , driving, a n.d g laint.enanc e actions . 

Chapter 5 e^xamines the variables the affect the 
fuel economy , of every^ school, bus in the fleet. One mi?st 
first have, an understanding of why the district ' s school 
- buses may not be getting as many mile s-per-gallon as the 

vehicles of other districts. Chapters 6-8 specify what your 
distr?ict can do about increasing fuel economy. How the 
district can do it is discussed in Chapter 9* 

Management is an important part of the effort taken to 
increase fuel economy. The reasons for this are presented 
on the following page . A discussion of fuel wasting practic 
that can be corrected through purchasing and driving actions 
follows. Planning actions that save fuei are then presented 
This is followed by a summary of steps to take to start 
saving fuel in school bus operation. 



CONSULT THIS CHAPTER TO SEE 
WHAT AFFECTS FUEL ECONOMY. 
REFER TO CHAPTERS 6-9 FOR TIPS 
IN INCREASING FUEL ECONOMY. 
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^ ' ' UNDERSTANDING WHAT CONTRIBUTES 

w TO FUEL ECONOMY 



5.i''SAVIN6 FUEL IS A MANAGEMENT 

Fuel economy management offers each school district an 
: alternative for comhating higher fuel prices. The management 
princlple^B are unique in that they employ the hesl^ 6f 
hbth, Management^hyi-ObJ ectives and Management ^hy-Except ion 
principles;. . y ' 

In ftiei economy Management-'l(y-Ob Jectives , specific and 
measural^le ^bjectives^ are^ established for each operating unit 
* in. the transportation department. The objectives are closely 
related to the long-range fuel saving goals of the. school 
district. The district route planner, maintenance department; 
drivers, and all other operating units work toward meeting 
specific fuel saving objectives approved by the district. 

Fuel economy Management-by-Exception is concerned with 
measuring the fuel economy performance of each vehicle in the 
fleet* Its purpose is t^ identify exceptions, which will pernfit 
transportation department management to take immediate actions 
wiieh problems arise. ^ 

,your district's program should be based upon scien- 
tific and economic factors: know how fuel can be saved and the 
dollar benefits that will be^obtained in the. school district 
in meeting%the district's fuel saving goals objectives. 
Apply the principles of these proven management techniques in 
your program to save fuel. Use sound principles to manage 
your program, modern equipment to monitor vehicle performance, 
and take advantage of available technology to plan and control 
your fleet's fuel use. ^ - 

Every .area in the transportation operation should con- 
tribute to meeting the school district's fuel saving goals. 
Management-by-Ob j ectives provi'des a framework, for planning, 
controlling, and measuring the results of progrjams initiated 
to obtain fuel and dollar savings. -The report ing of fleet 
performance data provides a follow-up mechanism for signaling 
where problems are occurring and taking aclij^na. ^ . 
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« 5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

' |ORSEPQWER, AND FUEL ECONOMY. ■ . 

. •... An under staading of .s.bhool ."bus. fuel economy performance- -^'^ 
is' "based upoj^ottaining Insight into the application^ of .some-^' y ; • 
.fundamental principles which are c oncerried' vitli determining ' t - 
the ability of the hus to^perfor^m useful work- in. ah efficient, 
manner. Horsepower is the rate at Vhich the school -"bus per- 
•forms the work, * It represents a measurement has i s ,|'or rating 
the performanbe of a J^ool hus and indicate^ the amount of 
work "that itis done over a given time period. .i Horsepower Is a 
measure of the maximum power that is available ' fr dm the 
engine. The horsepower that, is delivered to the clutch or.\' ' 
its, eq.uivalent with all accessories functioning is referred ' 
to as a vehicle's net hor;depower. 

H6rset)ower and fuel consumption are rel8£t-ed. The 
horsepower needed hy a school hus to overcome all forms of r 
resistance takes fuel.. The total horsepower needed ^to power' 
the school hus can he described as shown below, ignoring 
additional power demands for accessories , to overcome engine, 
internal friction, weather, altitude effects,, and poor rdad 
surface conditions. In sizing your schopl bus and its engine, 
at minimum, give consideration to the* three important factora 

f shown . * 



-FACTORS THAT INFLUENCE FUEL ECONOMY 

TOTAL PQWER POWER TO I^WER TO POWER t6 

TO OPERATE - OVERCOME + OVERCOME + CLIMB 

THE SCHOOL BUS AIR RESISTANCE ROLLING RESISTANCE GRADES 



REVIEW YOUR VEHICLE'S POWER NEEDS. 
DON'T OVER PURCHASE! EXTRA POWER 
TRANSLATES INTO FUEL WASTE. ) 
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UNDERSTANDING WHAT CONTRIBUTES 
TO. FUEL ECONOMY 



5^ f ACTORS THAT AFFECT VEHICLE FUEL ECONOMY ' 

AIR RESISTANCE AND FUEL ECONOMY 

, As shown ■below, doubling'a vehicle ' s speed increases the 
number of pounds . of force, wlilch 'the air .exertj3 against it ' "by 
V fact'or of ei^^ht. Hor sepover must be incr eetsed >b^tiiiB 
factor o*f eight to overcome the air* resistance effects. The 
doubling of a vehicle's speed results in about a IT pe:^cent 
or greater penalty in fuel economyX .1 ) ; /^t als^o results in the 
c6nBumpt ipri'* of additional oil(2). ] 



RELATIONSHIP.AMONG SPEED, 
HORSEPOWER TO OVERCOME AIR iRESISTANCC, 
AND VEHICLE FRONTAL AREA .^"^ 
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AIR RESISTANCE INCREASES BY A 
FACTOR Of 8 AS SCHOOL BUS . 

SPEED DOUBLES. ^ 

THE SPEED AT WHICH THE BUS IS DRIVEN' 
; DETERMINES HOW MUCH AIR RESIST AI^ICE 
WILL BE ENCOUNTERED. LESS AIR RESIST AIMCE 
TRANSLATES INTO LESS HORSEPOWER 
DEMANDS AND LESS FUEL. • 
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30 40 

VEHICLE 
SPEED (MPH) 



SOURCEr GENERAL MOTORS CORPORATION. 

TRUCK SELECTION, JAN.. 1977. 



TO REDUCE AIR RESI^TAIMCE 
PURCHASE A SMALLER BUS^ pRIVE SLOWER ! 



70 



(1) U.S, 'Department of Transport at ian. The Effect Of Speed . 
* Octpber , 1973. 

(2) Society of Automotive Engineers, Inc., Role Of Engine Oil 
Viscosity. I966. 
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UlibERSTANOINQ WHAT CONTRIBUTES 
. TO PUEL ECONOMY 
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5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

'AIR RESISTANCE AND FUEL ECONOMY ' 

Streamlined schppl buses that lvav,e rounded front and 
rear corners instead of being c onst ruct e d . in a s q.uar"ed-of f 
bpx-shape manner reduce-artrr resistu^ce c ons i der ab,ly . Tests 
haye shown .that streamlined vehicle. des igns can result In up 
to a 3^ percent reduc'tion in aerodynamic d^ag at higher 
s p e-^ d S ( 3 ) . . ^ 

^Tbe horsepower needed to overcome air resisteunce demandp 
is depexident upon the frontal area of tT:ie school bute , its 
speed, anJ the vehicle's drag coefficient; it can be approxi- 
mately -calculated by the relationship:' 



VEHICLE 

HORSEPOWER TO OVERCOME — — 



VEHICLE rV^CLET ' VEHICLE VEHICLE 

[CROSS-SECTION/tL 1 I AIR f ROAD "1 \ DRAG 



] VEHICLE 
xj SPEED X C 
L (MPH) J 



AIR RESIST ANCE^^j |^ FRONTAL AREA J ^ . ^^ED | SPEED | X | COEFFICIENT 

375 

High-speed dr iving Incr eas es the horsepower demands of 
^tixe school bus. The Engine of a vehicle having a frontal 
ar'^a of 60 square-feet has to generate less tha.n one-horse- ( 
powei* to overcome air' resistance effects at a speed of. ^0 
miles-per -hour . The. same engine must produce approximately 
an additional 10 horsepower to overcom'e air resistance effects 
at a speed of 30^ mile s-per-hour and almost hO horsepower to . 
overcome the air resistance when the vehicle increases its 
speed to 50 mi les-per-hour in the same driving environment. 

Purchase the smallest school bus that will meet the 
district's needs. Make sure that bus drivers are motivated 
to driiJre^ it at^ low-t o-moder^at e speeds . These practice^ rer- 
duce air resistance and save fuel. ^ . • 



(3)'NASA Flight Research Center, Drag Reductioas Obtained^ By 

Modifying A Box-Shaped GrbundlTehicle^^ October ^ 197^ ■ 
(.if)Exajnple of drag coefficient is 0 . 0(5^2 ; vehicle air- spteed 
equals vehicle road speed plus (or minus) tailwind (or. 

headwind) . . _ - • 
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TO FUEL ECONOMY 



si FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

ROLLING RESISTAMCE AND FUEL ECONOMY ^. , • 

A tire's resistance to rolling is another factor, that in- 
fluences fuel economy. As a tire rolls, it flexes • This 
results in heat "build up or rolling resistance. It forces' 

the engine to^ork harder to overcome the flexing of tires and. 

* * 

any irregularities present- in the road surface. 

The school "bus must overcome greater rolling resistance 
"when it is driven- on an. asphalt surface .as compared to a concrete 
• surface. The vehicle's rolling resistance further inc^-eases 
when it is driven on snow, gravel, or dirt surfaces. A 
patched up asphalt road or a' gravel or dirt ro.ad will signi- 
ficantly reduce a vehicle's fuel economy. A road covered * 
with* snovj(^ can reduce a vehicle's 'fuel economy by as^much as 
1 mile-per-gallon( 5 ) . The following tahle shows -typical ^ 
fuel economy penalties that can arise from driving over such 
roads. 



ROAD CONDITION EFFECTS ON FUEL ECONOMY 
ROAD CONDITION 



ESTIMATED 
MPGXOSS 



Pat ched 
Gravel 
Dry Sand 



Asphalt 



15?5 



Sour c e 



Environmental Pr ot ect ion'^Agency , 
Factors Affecting Automotive Fuel 
Ec onomy ^ 1976. 



(5)U.S.' Department of Transportation, Effe&t O f Variation Of 
S peed Limits On Intercity Bus Fuel Consumpt ion . . . And 



Coi-porate Prof itatiility , November, 19T5 
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.ilNDPRSTANOINti WHAT CONTRIBUTES 
TO.FUEL ECONOMY. 



5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

ROLLING RESISTANCE AND FUEL ECONOMY 

Vehicle veight and speed affects fuel economy. The 
additional horsepower needed to overcome rolling 'resistanc e 
forces' is shown for three vehicles at varying speeds. The 
horsepower that must be produced by the engine to overcome 

L — *^ 

polling resistance may be comput^^-^as follows: 

CALCULATING ROLLING RESISTANCE 



HORSEPOWER 
TO OVERCOME 
ROLLING RESISTANCE 



VEHICLE 
SPEED 
(MPH) 



VEHICLE 



/vehicleV 

x gross x { 6.75 + 0.074 x{ speed } } 

WEIGHT * ^ c \ / I , 

(LBS.) 1 1 



375:000 



Purchase the smallest* bus that will meet the district's 
needs; purchase radial tires^ to reduce r oiling r es istanc e . 
Drive the vehicle at moderate speeds.. These practices reduce 
rolling resistance and save fuel. 



EKLC 



RELATIONSHIP BETWEEN SPEED, . 
HORSEPOWER TO OVERCOME ROLLING 
RESISTANCE, AND GROSS VEHICLE WEIGHT 




30 

VEHICLE 
SPEED (MPH) 



SOURCE: GENERAL MOTORS CORPORATI&N, 
TRUCK SELECTION, JAN., 1977. 



(32) 
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UNDERSTANDING WHAT CONTfll BOTES 
TO FUEL ECONOMY 



5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

INFLUENCE OF GRADES AND HILLS ON FUEL ECONOMY: GRADEABILITY 

Department of Transportation studies have shown that at 
50 miles-per-hour , a bus weighing 36,000 lbs. will increase 
' its fuel consumption by 29 percent di*iving up a continuous 1* 
percent grade(6). Hills create more of a fuel economy penalty 
at lower speeds than at high speeds. lifie performance of a 
schAbl bus in' climbing hills or it3 gradeability factor can 
be estimated by the following formula: " . 

VEHfCLE VEHICLE 

HORSEPOWER SPEED x GRADE x GROSS WEIGHT 

TO OVERCOME - (MPH)- (%) (LB.) ^ 

GRADE EFFECTS . 



37^00 



The following figure shows an example of^the horsepower 
that is required for three vehicles to overc6me grade 
resistance effects. 




^ (6)U.S. Department of Transportation^ Effect Of Variation Of 
. Speed Limits On Intercity Bus Fuel Consumption 
Pf-ofitabjlity > NTIS No. PB-2U7-T61, ^ 




PART III ^ 

UNDERSTANDING WHAT CONTRIBUTES * 
to FUEL ECONOMY 

» 5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

ALTITUDE * '"^'J 

The . loss of. power due to altalttu.de; chajages for naturally- 
aspirated engines i^s approximately 3 percent $*or, every 1,000 ■ 

ft 

feet of altitude increa^e(T). 

POWER LOSSES ■ • 

Other resistance demands which, the en>gine must overcome 
include the power to drive ac^c essories ^ t r a.nsml's s i on power 
train losses, aacle losses, and internal r esi stance engine 
losses , Engine efficiency factors are discussed on the 
following pages. Further information about these factors is 
offered in Chapter 9 of the handbook; they must "be given 
consideration in vehicle purchasing. * 

WEATHER EFFECTS ' . 

Cold weather lowers a ^Af.ehi c le ' s gas m;^leage,, s ince it 
requires longer time periods for the engine to i^rm up., 
Lubricants do not flow easily when the temperature is low. 
p" Once the moving parts warm up, fuel economy will still suffer 

because of cold air eniJering the engine. Environmental 
Protection Agency studies have shown that at a temperature 
'"Of 20°F , fuel economy can be reduced by 11 perceiit or greater, 
as compared to operating the bus at temperatures of U0-5Q°F. 

Winds also have an effect upon gas mileage. An l8 mile- 
per-hour headwind can reduce a vehicle*"B mile s -per-gallon by 
as much as .17-20 percent. 

#; ' ' 

, ONE CANNOT INFLUENCE THE WEATHER. 

BUT ONE CAN INFLUENCE 
THE AMOUNT OF POWER LOSSES ! 



(T)Fitch, J.W., Motor Trufak Engineering Ha.nd"book , J.W. Fitch, ' 
Publishers, San Francisco, Cai^-, 1972. ' 
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5.2 FACTORS THAT Effect VEHICLE FUEL ECONOMY 

DRIVING HABITS 

How a school bus is driven and vhere it is driven affect 
its-fuei economy* Unnecessary breaking is a fuel waster, This 
practice re.sults in- a large consumption of fuel because in- 
ertia must be made up to accelerate the school bus back to 
its cruising speed. 

Changes in the inertia of a vehicle should be gradual to 
maximize fuel economy. Driving at a constant lower, cruising 
spe^d, gradually accelerating, using the brake.s spari.ngly ^ 
passing and merging in traffic smoothly-- these habit s result 
in^less hors e power demand on the engi ne and more miles-per- 
gallon for the school bus . 

Idling an engine also wastes fuel. If the bus is going 
to be stationary for more theun one minute, fuel will be saved 
by shutt ing it of f and r est.art ing it rather than allowing it 
to idle. Under idling conditions, a gasoline engine can use 
almbst 1 gallon of fiiel per hour and a diesel engine about 
one-half this amount. ■ ' 
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5,2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY 

MAINTENANCE AND FUEL ECONOMY 

■ J . Maintenance represents an area' f qr significantly im- 

proving fuel economy. Simple actions can improve fuel economy 
from 5 to 10 percent. A spark plug in a gasoline-powered 
engine offers a typical example of such savings. One plug 
misfiring in a V-8 engine. half the time at 55 mph will reduce 
gas mileage by 7 perpent. Two plugs misfiring can result in 
a 20 percent fuel economy penalty(8). Making sure that the 
vehicle ' s .tires have the proper inflation pressure is another 
simple ^iDut important action that can increas.e fuel economy-. 

^ A preventive maintenance program that'-places emphasis on 

keeping the vehycle fleet operating at its potential. peak ^ ■ 
efficiency will pay for itself in fuel, parts, and labor 
savings . ' ^ ■ • . 

. A SUMMARY 0-F FUEL SAVING STRATEGIES 

Every schoo.l district can save fuel and dollars by pur-- 
chasing equipment th^at will do the Job most eif f ic iently 
planning routes to minimize fuel economy penalties, training " 
and motivating drivers to drive for fuel economy/ and pro- 
viding a ma^intenance program that wi;Ll keep- the , fleet in top 
notch mfechanical cq^idition- Chapter 9, Part V of this hand- 
book offers guidance in developing fuel saving strategies to ' 
, purchase for fuel economy, plan for fuel economy, drive for • 
•fuel economy, and to maintain fo.r fuel economy.' There are 
no compromis es . Increased fuel economy is only achievable if 
the time andl effort are devoted to obtain it . • 

) SOUND JUDGEMENT IS BASED ON EXPERIENCE. 
• V^lgAl^ TAKE ADVANTAGE OF WHAT OTHERS 

^St^^fi- Si ARE DOING TO SAVE FUEL AND REDUCE COSTS . 

— ~ ^ , ., 

(8)Based on Environmental Proiiection Agenc^^ . t est s and others, 
documented by Douglas Aircraft Company, Vehicular Energy 
Qonservat ion Program , March, 1975 , ' ' 
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UNDERStANOING WHAT CONTRI&UTES 
TO FUEL ECONOMY 

- / - 



B.3 THE ENGINE&ND FUEL ECONOMY „ 

EHGINE EFFIcVil^G-X,^, . 

The engind^ is the heart tfeat "*of the school bus. It 
creates the- power supply which is (liarried thru the clutch, 
transmission, drive^ shaft , differential, rear axle, and 
finally to the drive wheels. 

Two basic types of engines are used in school buses: 
.gasoline and diesel. The basic difference iDetween them is the 
method of fuel ignition. In the gasoline engine, the^ fuel is, 
'ignited by a spark plug; in the diesel, it is ignited by 
compression. • 

Many factors influence engine efficiency. The number of 
cylinders, bore and stroke dimensions, and valve size are 
typical of such factors. Those which are mor e- \mport ant to, 
fuel economy are discussed below. 

■Air-fuel ratio is important in obtaining maximum 
efficiency. A mixture that is too* lean or too rich can reduce 
the efficiency significantly. 

Incorrect pp9.rk timing in gasoline engines can . also re-, 
duce engine efficiency, by as much as 50 percent. Spark 
timing, generally controlled by a manifold vacuum and 
centrifugal advance, as^sures that proper ihgition is achieved.' 

Hig^her compression ratios are also important to achieve 
greater/ engine effic iency . High ratios promote* higher peak 
temperatures and greater conversion of a fuel's. heat energy 
Ifiio ^mechanical work. This is one advantage of the diesel 




ngine sp^e d and engine loatj. factor also effect engine 

on the f ol 



iency. This is discussea oh the following page. 
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INDERSTANDINQ WHAT CONTRIBUTES 
'&it •: TO FUEL ECONOMY 



S.3 THE ENGilME AND FUEL ECONOMY ^ 

GASOLINE ENGINE EFFICIENCY FACTORS 

As. seen -"below, to ottain a given horsepower from a given • 

gasoline engine, you will get tetter efficiency (and us.e less 

fuel) "by running the engine at lower 'speeds* Thi s ^i.s ."because 

higher engine speeds result in greater internal e.ngine friction 

and throttling losses- Consequently, if you need 30 horsepower.. 

to niQve the school "bus at Uo miles per hour, less fuel is 

consumed by staying in fifth gear, at 2,000 rpm.(Point A) than 

by. shifting to l^ourth gear at 2, 500 rpm (Point B).: 

RELATIONSHIP AMONG ENGINE SPEED^ HORSEPOWER 
DEMAND'S AND FUEL COJMSUMPTION 




140 



HORSEPOWER 

SOURCE: OB€RT, E. F., INTERNAL COMBgstiON ENGINES 
AND AfR POLLUTION. INTEXT EDUCATIONAL 
PUBLISHERS, NEW YORK, 1973. ' 

c 

A sma,ll engih^ operating at its governed speed and generating 

its maximum horsepower will use less fuel to generate that horse-' 

pover than will a larger engine producing the same horsepower at 

* a loweiv load factor. As seen in the figure, the best specific 

;fuel consumption (.9) occurs at Point— C,. the maximum engine, out- 

put. Fuel economy is maximi zed by sel ect ing an engine- for the 

* / - ■ 

bus which is near its maximum output during normal operation* 



(9) Number of t)ounds of f uel consume'd p.^ hor sepSwer-hour of work. 
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JSJ$ THE ENGINE AND FUEL ECONOMY 

DIESEL ENGINE EFFICIENCY ADVANTAGES 

Diesels are more efficient than gasoline engines for 
'•tvo reasons. They have a higi^er compression ratio and lower 
throttling losses. • ^ . 

Diesels use a lover cost, higher-energy fuel than^their 
gasoline counterparts. Diesel fuel contains more energy than* 
gasoline; it has mo.re BTU's per gallon. Since the diesel 
engine has a much higher compression ratio, it burns fuel 
more completely and converts more of the available energy 
into needed vehicle horsepower. • 

In high-speed over -the-road operation a major reason for 
high diesel efficiency is its inherent cycle efficiency since 
throttling, losses in a gasoline engine in these c ir cum's tanc e s 
are slight. In around town stop-and-go operation, -the, 
throttling differences between diesels and gasoline engines 
•are important.. A diesel can get 30-35^ better fuel economy ^ 
than gasoline engines at high speeds and as much as- twice 
their fuel economy in town. Overall 'a diesel can obtain any- 
where between- HO-TO percent bettei^*-^ fuel economy .in the ■ 
driving environment which includes both high-speed and low- 
speed operation with many s t ops --a typi c al' s chool bus 
operation in many -communities that serve b^th utban and rj^al 
areas . ' 



REMEMBER THESE RULES FOR GREATER FUEL ECONOMY: 
1. PURCHASE ASMALL AN ENGINE AS 
NEEDED TP POWER THE BUS. 
■ , 2.|IUN THE ENGINE AS SLOWLY AS 

IS POSSIBLE. 

^DON'T BUY A 230 HP V-8 ENGINE VWjEN A 150 HP 
6-CYLINDER ENGINE WILL DOTHE JOB! 
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PART III - j r 

UNDERStANDlNG WHAT CONTRIBUTES 
t: TO PUEL ECONOMY 



,5.3 THE ENGINE AND FUEL ECONOMY 

FUEL ECONOMY ilND ENGINE SELECTION 

The factors discussed in Section 5.2 should "be con- 
sidered in engine selection. Don't "buy more pover thari you" 
need. It vill cost extra fuel and dollars. Ask dealers 
for assistanc-e in specifying the engine r equirement s for your 
driving environment. 

The question, of engine sele ct ion--lar ge ' or small gaso- 
line versus di e s el--should be 'decided "by weighing the fuel 
savings over the life. of the school bus against the differ- ' 
ences in purchase price and maintenance costs consistent vith 
the fi^ancial inV-estment object ive'^ of the school . district . 
Chapter 9.2 in Part V of the handbook provides guidanc e in 
this 'evaluation ; Considering the many factors that affect 
fuel economy, it is important to select the^ smallest engine 
that vill "do the job. 



ENGINE FUEL ECONOMY AT VARYING SPEEDS AND LOADS 
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. . PART III 

^ UNDE RSTaKiOI NG WHAT dbNTR I BUTES 
TO FUEL ECONOMY 

5.4 A SUMMARY OF DO'S AND PPNT'S 

.;D0 THE. FOLLOWING . ^ ' ' ... 

■ There are two ways by which the district's fleet can be 
upgraded to obtaih better fuel economy: (l) equipment that 
of.f.ers increased fuel economy . performanc e can be purchased,'^ " 
■aacL (20- older equipmept can be ,pretr of itt ed with impr ovemetit s... 
Tli-e installation of a t emperatur e- sending fan, a turbo- 
.'charging kit f or"" diesels , r^dial^ t ir es , and eng in e der at ing 
are examples of vehicle retrofit actions that can^ be per- 
foriaed'^^on the current fleet to obtain, more mi le s-per-gallon.. 
When .select ing^ew vehicles , properly match and select th^ • 
■engine, transmission, and axle combination that wall offer ^ . ' ." 
the best performance. Also give consideration to fuel s.aving 
options discussed in Part V of ^the handbook. Ask manufac- • 
turers and their representatives to offer recommendations to 
meet your district's specific n^eds. Compare ' c omprehensively 
before you purchase. Refer to Chapter 9, Part V for tips in 

0 

increasing the 'fleet's fuel economy. - . ^ 

DON'T FALL TOR RIP-OFFS ' . / - • ' 

■ On the other hand, be aware of gimmicks sold in the " ^ 

ma'rketplacfe which offer no fuel savings. When in doub't , check 
with .reliable manufacturers, dealers, and school district 
• peers. When evaluat ing ^laims of unknown -iirdduct s , make 
• sure the tests that were conducted followed procedures 
specified by the Society of Automotive Engineers or other 
reliable professional sources. A list of reference sources 
is provided in Chapter 11, Part VII' of this handbook. ' When 
.■ in doubt about the benefits of claims made in the marketplace, 
request professional opinions and consultation. > ^ 

MAKE THE MOST OF EACH DOLLAR . ' 

*• . . 

• PURCHASE FOR GREATER FUEL ECONOMY. 
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. UNDERSf ANOING WHAT CONTRIBUTES 
to FUEL ECONOMY 



5.4 A SUMMARY OF DO'S AND DONT'S ^ 



-A BRIEF CHECKLIST 
OF FUEL SAVING ACTIONS 



□ 

J* 

□ 
□ 

□ 

□ 
□ 
□ 



□ 



Develop specifications for your "bus purchases, speci- 
fications based on facts. 

Base purchasing decisions on fleet^ performance da:ta/ . 

Derate engines of the current fleet if they have - 
power to spare. 

ji 

Always select the smallept engine that will do the. Job 
Specify a low numerical 'rear-axle ratio. 

^ ■ * - 

Keep abreast bf new equipment that saves fuel. 

» ■ 

Replace for repair) iDUses that use excessive fuel as 
soon as at Is economicaj^ly feasible to do s'o . 



Refer to Chapter ^T. 2 , Part V for addi t ional t ips 
in saving fuel 'and dollars. -. . 



DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS 



V 



THERE rS NO SECURITY ON THIS EARTH. 
THERE IS ONLY OPPORTUNITY. 

MAJOR GEN. COURTNEY WHITNEY 
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'^OEVElOPlNQ'YOUR SOLUTION 
• i to THE ENEKqyjCRISIS 



H5.1 IMPORTANT ELEMENTS OF THE DISTRICTS FUEL EgofciyiY MANAGEiyifewf PR,OGR/^M 

Tolicy Development ■, . • • 

■.A, fuel economy p'rogram starts at tbe' t.op , but works at " 
th.e bottom- Initi^ly, it is imperative to develbp fuel 



on s'ense proposals- to attain them. Fuel 



saying goals and 
vsaving policy should be writ4en and approved ^by the adinlnis- ^ 
tration; the deve^'oped policy Ui turn should be acknowledged 
by all employees . .. Policy provides the mechanism ..for 4. 
eliminating "loophoJes ,", quest ions , aad nonconf jormanc e . 

Teamwork • * / , ^ 

The spirit of teamwork is what makes a ballclub , great . 
.The same spirit is important in's'aving fuel. Everyone' must 
do their part to make school transportation a wipne.r , Team-.- 
work.and coordination are important parts of the . district ' s 
fuel economy manage.ftient pfrogram. ^ ' 

Responsibility * - 

One person should be charged with the responsibility -for 
achieving fuel economy program goals. Thi s ' indivi du9.1 should 
lead the groups involved in the team effort, main tai n ^.en- * ■ 
thusiasm of t'tie team, disperse information, periodically 
.assess program progress, arrange f or ^ publi c i ty to' gain 
community understanding and support, and re,port on"results. 



X 



■J 



^ ■■ . . 

A STRATEGY TO SAVE FUEL AND DOLLARS 

' — ■ ■ — - 

DEVELOP THE POLICY TO GUIDE THE PROGRAM . / 
' COORDINATE THE TEAM. ' 
ASSIGN RESPONSIBILITY. 



ERIC 
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PART IV 

DEVELOPING YOiiR^OLUTlON 
TO THE ENERdy CRISIS 

n. 



ei STEPS TO TAKE IN DEVELOPING YOUR PROGRAM 

STEiP I: IDEN^l-FY FUEL SAVINGS GOALS . . ' ,. 

Outline, the school district's fuel saving goals. Exam-; 
■pies of such'-^^oals may include: _''Zer o * growth .in_ fuel Qonsump- 
'. tio-n within three (3) years," "A twelve (12) percent cut in < 
fuel- .use within two -("2) years," and "A five (5) percent ... ■ 
ffeduc^ion in fuel use next year.". Identify short-Hjerm and 
long-range goals that are desired to be met. Cons\llt Section 
6.3 (Chapter 6) for guidance in doing this • 

STEP 2: REVIEW ADMINISTRATIVE POLIC*IE.S 

Evaluate the f e as ihi 1 1 1 y' o f impXem.ent ing policy changes 
that will help the school district to achieve its fuel* 
economy goals. Examples of ardminis t rat i ve policies that may 
be pro'posed are presented in Section 6.U (Chapter 6). 

STEP 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES 

Evaluate prcj^rams thaV can. help ^to save fuel. Estimate 
the f^el and dollar savings that can be obtained by impl^- ■ 
menting.the progj::j^s. "Implementing an equipment retrofit 
program to increase the fuel , economy performance of the 
school 'bus T!hset "purchasing no school bus offering less 
than-9 mi les -per -gallon , " ."incorporating a unit' on f ue-l ^ ^ 
economy in th'e dr i ver * s . f r a in 1 ng program," "improving the 
district 's school hue; routing program," "developing a _ • 
maintenance records- m*^ na^z; '^m e n t system," and "purchasing 
di e s e 1 -p^w er e d bM?^f=»s*' « r- ^^ycjinple?; of actions that can be 
taken to in^r e^^^ th^ fn^i -noMnmy of the fleet. Refer to 
Section 6.5 f^r Rug^^'^'-i 'r^n in ^^oinsr this. 



THE FIRST THREE STEPS ARE AN IMPORTANT 

PART OF FUELHCONOMY MANAGEMENT. 
DEVOTE THE TIME AND EFFORT NECESSARY 
TO PERFORM THEM. 
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STEt> U: EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE .FUEL. 
. .\ i . Using the information obtained in performing the first 
% three steps, evaluate the fuel saving ideas that were • " ,^ 
•developed. Ident i f y . t he-' tner i t s of implement i'ng th.em , Con- 
..'suit Section 6:fp for tips in doing this.. 

S.TEP 5: SET. SCHOOL DISTRICT PRIORITIEa * . 

^ - Lay/ out a plan for accomplishing the district's goals 

oyer "a -definitive time period 'using the results obtained^ 'in-' 
... Step U, . Refer to Siection 6.7 for ideas in developing the 
.plan ba^ed upon the benefits to be obt ained. t o t he school 
district ^and the costs of implementation. 

STEP 6: PREPARE THE' DISTRICT ' S FUEL ECONOMY MANAGEMENT PLAN 

After the p.lan has been developed, it should be docu- 
mented, reviewed, and approved. Any proposals that \are 
-necessary to implement it should be endorsed^. Also identify 
program milestones at vhich time program result.s vi-11 be 
reviewed to determine if the district's desir.ed goal-^ are 
being achieved. ' ■ ' - 

Specify the individual that Is to be - respons ible for the 
district's fuel economy ma'nagement progr am .• . . Make sure that 
this person has both t^ie r e spons.ibl-li t y for program imple- 
mentation apd t/he delegated authority to ciir ry''' jLt ^out''. 

Chapter 7 disc\asses the steps t.hat should be-itaken -to 
implement the program. " Certain effo'rts' must also be " . . 
' initiated to ic^-^.p t >i <=? program effective. They are jjresent'ed 
inChapter8_, 



AFTER COMPLETING THE SIX STEPS TO 
FUEL ECONOMY MANAGEMENT PROGRAM DEVELOPMENT, 
THE DISTRICT IS NOW IN A POSITION T-O , DO 
SOMETHING ABOUT REDUCING COSTS. 
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PART IV 

DEVELOPING YOUR SOLUTION 

TO tWe energy crisis 



6.3 STEP 1r IDENTIFY FUEL SAVING GOALS 

•^EUE-RAL^ GUIDELINES 

DeYelQpm.ent and implementation of a fuel economy manage- 
.me.ETt program is not a "one-shot" ef fort True . effect iven.es s. 
can' oQly be achieved when management is continued on a year- 
rouiid basis . 

I The time require'd for program implementation is rela- 
tively short. A £ew. import ant act i ons must 'be performed to . 
make sure that 'the program is Qff to the right start, 
s Specif ication of the district's fuel and cost savings goals 
are the first- step. 

goAl delineation • • ■ ^, ■ 

' Review vehicle use and fuel consumption in the district, 
•If the transportation opera-t ion has been keejxing vehicle per- 
f ormahce..records , this should be a relatively simple task. 
If not, this task should serve as a basis for recording 
vehicle performance data. Identify a ,set of goals based upon 
this review that would increase the effectiveness of pupil 
transportation. .Look at are^sywhere pupi 1-mi le s -pe r -g allon 
can be increased.- 

Establish three basic goals for the district: 

1. A long-term f-uel reduction goal to be 
met within a period of U-5*years\ 

2. An int er i f ue 1 r e due t i o n ■ go a 1 to be met • 
. witViin a period of years. . 

A sh^rt-^erm listrict goal desired to be 
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EVALUATING THE DFSIRF.P 

Evaluat-e each goal t?\at has been set to make sure that 
'it/is practica] and feaRibJe. Hold a meet ing ■ between admin- 
istrators and trarispcrtation department management to review - 
the pi'ac t i cality of working towards achievi ng each goal. 
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DEVELOPING YOUR SOLUTION 
• ' TO THE ENERGY CRISIS 
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6;4 STEP 2: REVIEW ADMINISTRATIVE POLICIES 

V ADDRESS SCHOOL DISTRICT POLICIES THAT AFJ^ECT PUPIL ' 
TRANSPORTATION 

Take the time to review the district's- administrative 
policies that affect veh i cle ^ o.p er at ion and costs. Evaluate, 
the feasibility of changing outdated polTlrrri es. and . r ecommendini 
new policies that would promote an ajbmospher e l-eadin:g to ^ • 
greater f uel^c onomy 

Exjamples of typical policies that can affect fuel 
economy and. coats are shown on 'the following page. Use tjie - 
list as a ^starting point to evaluate poXicy changes that 
would reinforce the district's ^frogram to achieve its fuel 
economy management goals. 

Review areas that make extra demands upon tr anspo'rtat.ion 
in the district. Also identify the . problems that could occur 
if new policies were implemeyit ed' • 

1. Review th;e checklist shown on the.- 
following page for fuel saving idea^T 

2. Request the staff to present additional v 
ideas which would lead to a more ef f ect'^ive^-^ 
transport at i6n operation. . . 

3. Estimate the fuel and dollar..savirigs 
that could be obtained by each change. 

U. Estimate the costs of imple-ment at ion 

5. Outline any .problems that may ocQur. 

6. Combine those policy changes that appear 
to be feasible with the r ec ommendat i ons 
developed in Step 3 and evaluate them as 

^ ^ i R c M p !^ e d in Step h'\ 

■ 



SEARCH FOR IDEAS THAT SAVE FUEL. 
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DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS.. 



6;4. STEP 2: REVIEW ADMINISTRATIVE POLICIES 



□ 

□ 
□ 

□ 
□ 

O 



FUEL SAVING POLICIES THAT REDUCE COSTS 

Change the district's servicing .boundaries 't.o reduce, 
transportation, requirements. ^Reviev the opportunities • 
to increase pupil servicing effectiveness with adjoining 
districts. ■ 

Review the opportunities to reduce travel through school- 
scheduli^Lg changes--beginning and ending times. 

Review all special ;^)r ogr ams . See if rescheduling or 
consolidation would result in pupil transportation 
and e ducat ion 6.1 benefits. 

Increase student walking distances and strictly enforce 
them. ' » ' 

Develop restrict ions on tr ave.l .y- Eliminate pupil 
transportation during summer school. Encourage th-e- ■ 
use of public transportation when feasible and prac t ical 

Reduce the number of* school- field trips. Combine trips 
and limit ♦ them ■ to full bus 'loads only. 



I I Establish minimum and maxipium distances for field 
trips. 



Coordinate with other districts to share buses for 
athletic events. 



I j Encourag;e the riding; of bikes, 

□ 
□ 



Increase the distance between student pick-up points 
to reduce the numbe'r of bu.s stops. n 



Establish r e c ^mm e n d at i on s\ t hat require future school 
facilitie^s to b c ons *;> t '^jd with fuel 'economy in 
mind; T-pfor" ♦■o '^■bnr*'''^ W^.P. Pq.rt VI. 

j j I m p 1 e m <^ n t f 1 1 1 ^ - ■ ^ ■ m v m ^ i ^ q- r? rn o n t program. 



USE WRITTEN COMMUNICATIONS TO DOCUMENT YOUR STRATEGY 
■TO AVOID MISINTEPIPR'ETATION AND CONFIRM AGREEMENTS. 
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6:5 STIJP3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES 

OPERATION REVIEW 

Req'uest the staff to propose a 'list of ide^s that , can 
• increase pupil transportation effect Iveness in -areas such as 
■ driver training, maintenance, routing, and vehicle 

scheduling* For each suggestion estimate: ^ 

1. Fuel and dollar savings that could be , 
obtained • ■ ■ ' • , . , 

2, Cost of implementation.. '.v ■ 

: ^ 3. Time to implement the sugge s-t i onl. . - 

. Problems that could arise in 
implementation* 

5. Political feasibility and community- 
acceptance of the fuel saving idea. 

EQUIPMENT REVIEW » ^ 

Review the district's equipment. "and identify those 
vehicles that are offering poor fuel economy performance,. 
i. Use this review as a framework for keeping detailed records 

on each vehicle in the fleet. Develop a list that shows: 

1. ^ Fue-l economy performance of each vehicle 

in th6 fleet. 

2. Actions that can be taken to impr ove 
fleet performance . 

3. Fuel and dollar savings that could be , 
obtain'ed by taking the actions identified. 

U- Costs of implementation, 

5^ Time to Implement, 

. Fro>>i emcj that could arise in implementation. 

Address the questions on the fallowing two pages to 
identify other areas where performance may b? improved 
^ through fuel economy management actions. ■ , 
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PART IV 

DEVELOPII^G YOUR SOLUTION 
TO THE ENERGY CRISIS 



* 6.5 STEP 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES 

OPERATIONS CHECKLIST 

Q Personnel Activities Review 

Are guideiines provided to the staff to encourage | | 
fuel 'economy? 

•Are procedures for saving fuel in writing? * Q 

Are bus drivers familiar vith'-fuel saving techniques?. Q • 

• Are individual driver s- aware of their fuel 'economy' 
performance? . ' 

Are steps, takes to improvfe performance? Q 

''Do supervisory personnel have a positive at titude 
towards improving performance? 

. Is there a unit on driving for fuel economy" in the Q 
training program? 

Are posters, handouts, pamphlets., and other media Q 
used to promote performance? 

Is good pe'rformance recognized and rewarded?. 

□ 

^ Is good performan.ee publicized? "t^^^ Q 

Are personal letters written to employees'tb thank 
them for ideas that save fuel and dollars?.^^. 

Are periodic meetings held to discuss performance? 

Do employees participate in setting goals-? 

Are all employees involved? 

Are employee s\i^fc,^^ti^ris soliciated and acknowledged? . Q 

□ Decision-Maki ng Fr^^ctioes Review 

Do "^r-ecords offer a yc^rdstiok for taking actions? 

Will'- vehicle records offer tK© . di st r i ct an early Q 
warning system' for e qn i rme n t ^-r «=?pl ac em ent ? 

Does equipment r*=^trofit an^ replacement decision- |~j 
"""making take into ^ on s i '^rati on deterioration rat.es, 
equipment service life, fuel s av i ng s _avai lab le' over 
equipment service li^^, anH present v'alue benefits? 
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6,5 STEP 3: REVievy TRANSPORTATION OPERATIONS AND PRACTICES 

,y ; ^ . OPERAtiONS CHECKLIST (CONTI^JUED^ 

n ^urt^hasing Practic'es Review 

Tuel economy data used to influence purchasing / /- 
. de-cisions? ' : . * 

Are fuel and- equipment pur c hased in unit loads (e«g,:V 
tr^uckload gallons) whenever posisihle to take 
. advantage of discounts? " 

Are buses the proper size for your rieed$? 

Are the smallest least powerful buses that, will do • 
■the job being purchased? - 

Are suppliers being asked for suggest ions On how. t o 
incr^ease fuel econojny and r e due e . c o s t s ? 

Is fuel saving equipment considered in purchasing? 

»■ ■ 

rn Operation Review ^ 
. Are bus stops spaced a-s far a.part as is feasible?' 
Are central collection points used whenever possible? 
Are bus routes consolidated as muc-h as is practical? 

4 

.Are school .athletic trips and field trip.s. combined 
to maximize bus use? . 

Are bus routes r e- evaluat e d* periodically during the 
^year to insure that equipment, labor, and time is 
• used most effectively? 

4. 

n Equipment Maintenance Practices Review 

Are detailed equipment performance records keptj 

Are standards us^d to measure performance?. 

Is fuel economy considered in routine maintenance 
e-g., tire pre s sur e, ignition timing, etc.*)? 



Are repetitive work^ orders for the same problems 
showing up? ^ 

Is there feedback and follow-up to each work order? 
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PART IV 

VELOPIN4 

TO THE ENERGY CRISIS 



^ DEVELOPING YOUR SOLUTION 



6,6 STEP 4: EVALUA-^E THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL 

CONST:RT^TrNG THE VALUE ANALYSIS TABLE 

.^y,. Value analysis offers -a method for comparinfe fuel 
economy management actions based upon the Importanee of 
benefits that can be obtained, . Develop a list of criteria 
for measuring the value of each recommendation developed in 
the prior steps. The fuel economy value analysis table on 
page '55 shows examples of|||hree 'criteria: dollar savlng.s 
.potential, probability of achieving the savings potential, 
and acceptability of eacii recommendation. • • 

Each criterion should be assigned .a "fixed*' numerical 
value or criterion weight as shown in the fuel, economy value 
analysis table . Th e . numer i c al value that is assigned should 
be based upon the importance of the criterion to t«he dis-v^ 
trict in meeting its fuel economy management program goals. 

Using the format shown on page 55, develop the 'dis-J • 
trict's value analysis table showing criteria that will be 
used to evaluate the benefits of fuel, economy actions that 
could be taken. Assi.gn- eacTi criterion a numerical weight.. 
Assume that the criterion weights will be represented by 
numerical values between 1 and 10. In the example discussed^ 
the probability of achieving the savings potential is get at 
a value of 5. The savings that can be obta^ined if the action 
is implemented is very important, thus this criterion is 
assigned a value of 10. Community ( p o 1 i t i c a 1 )^ a c c ept an c e of 
fuel economy acti^^ns is? re^^gnized as being important, yet 
we do not want to let ^his criterion highly influence any 
opportunities that may e x i ?^ ^ for s 1 si: n i f i c ant ly saving large 
amount^s tof fuel « n H^viij^rs. Th'us, this criterion is given 
a value of 3 . 

Using such a premise, we have now established the table 
for the dec i s i on - analy s i s . The following page discusses the 
method for evaluating each potential management action with- 
in such a framework. 
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I 6.6 STEP 4: EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL \ 

^ .* EVALUAXIITG THE DISTRICT. .FUEL ECONOMY MEASURES * 

In- the example on page" 35 /-^t, r3 assumed that 6 m^ana^ge- '. 
ment actions -^have be^ proposed in. Steps 2-3 which c ouTd . help" • 
the school di^tr ic t acl^leye the, fuel econodSr goals developed 
in . St ep 1 . w . ' " 

: Manageiftent Action No.- 1 '(e^g,^ purchasing a hew ".diesel- 
pbwered sehool buses) is estirriajied to save the district about 
$800 each year • It has an extremely high probability of 
being implemented and would bfe an ac c ept able s olut.i-on to the 
comm'unity. It is given a numer i cal r at ing of 5 (average. • \ 

savings) to represent its -cost-savings potential , and a value of 
10 to represent its high probability of success and accept- : 
anc e . 

■ ■ * \ 

The grand total value of implementing Manaigement Action 

•No. 1 is 130. This' is obtained by a ddi ng t he - individual 

weighted sum^ (e.g., savings potential: 50 = 5 x' 'lo ; ■ pr oba — 

biljity of achieving the savings pot'ential: 50 = 5 x 10; and 

c om,nunit y accept abi 1 i t y : 3 0 = 10 x .3 ) . 

.Management Actions No', 2 thru 6 are analjjzed in a * 

similar manner • After each action has been e"vsO-Uatedv the 

- gr:and total values .for each are calcnilated and compared. In. 

the example on page 55, Management Action No/ 2. has the 

highest grand total value based upon the criterion weights 

assigned; it is identified as the most important (first) in 

the *'prT?^rred order rank^ng^* column. Man-ag em ent' Ac t i on No. ' 

1 is the next best solution having a t^^al grand value' of 130. 

It jrs assigned a value of 2 in the '^prefW-red order ranking" 

column. The grand total specifies how important* each manage- 

ment action is as compared to al^ actions being evaluated. 

The "preferred order ranking" c olumn s h ow^^ the imp or - , 

tance of each potential managem.ent ac.tion to the district. 




mm ' 


, FOR EVALUATING 

CRITERION NOn] 

.. , ' • SAVINGS '' . ! ' 
■ POTENTIAL 


NALYSIS TABLE .' / 

PROBlBILfTrOF ' 
ACHIEVING' THE 
SAVINGS PQ/eNTIAL"... 


rl" - ... 

. , CRITERI0N,N0.3 

■ community ■ • ■ ' 
, nACSEPTABILITY,. 


( 

RANlf . 
' , 1-iO 


:riteria 

WEIGHT ' . 

tio) 


TOTAL 
■ .WT. 


*■■ c 

RANK 
1-10, 


RITERIA. 

n ij mil 1 


■■" t' 

TOTAL 
WT,. 


" ■: < 
'■^RANK 

l-lO" ; 


CRITERIA 

'.upTn.urp:; 

■(3)V 


WT... • . 


;'■ i» 




10 


; 50 


10 




50 ■ 


10' 


. ■ ,3 i 


30-'- 


■'■■■2 " 


■ 6 ' 


1 10 ■ 


60 


10 ' ■ 




, 'JO 


'10 




, : 30. 


r 


2 


' 10 


20 


■ 8 


r 


■ JlO ' 


10 


3 : 


' ' ' 




8' 


'■'10 


80 


V 6 g 


i ^ ■ 


■ 30 


'.. 2 ■ 




'6 ' 


5 


•6 


10, ■ 


, 60 




5 


15 


"•8 


'3 ■ 




■ 6 ■ , 


2 


10 


20 .. 


I 


5 


30 ■■ 


■ 8 \. 


3 ■/ 


2I1 



MANAGEMENT 
ACTION 
• NO. 



' DEVELOPING THE VALUE ANALYSIS TABLE 

1. LIST CRITERIA OF IMPORTANCE TO THE Dl?*TRlCT. 

2. ASSIGN EACH CRITERION A FIXED WEIGHT 
BASED UPON ITS IMPORTANCE, 

3. ASSIGN A RANGE OF NUMERICAL VALUES FOR 
RANKING EACH MANAGEMENT ACTION UNDER 
EACH CRITERION. 



USING- THE VALUE ANALYSIS TABLE 

1. RANK THE ACTION'SSAVINGS POTENTIAL. 

2. RANK THE ACTION'S PROBABILITY 0I> ACHIEVING, 
" 'THESAVINGSPOTENTIAL. ■ ■ 

3. RANK THE ACTION'S ACCEPTABILITY. BY THE COMMDNITY, 



1 



6 



GRAND TOTAL .FOR ' 
^:EAGH ACTION MANAGEMENT 



130 



Uo 



90 



116 



99 



PREFERRED ORDER 
■; RANKING • 



2 



IF MANAGEMENT ACTION NO, 1 1S TAKEN TO SAVE FUEL IT WILL , 
PROVIDE A SAVINGS OF $800 ANNUALLY TO THE DISTRICT. ITS 
SAVINGS potential! AVERAGE (RANK = 51. THE PROBABILITY 
OF ACHIEVING THESE SAVINGS IS VERY HIGH |RANK.= tOI AND 
THE ACTION WOULD BE HIGHLY ACCEPTABLE BY THE 
COMMUNITY (RAI^K-IQ). . 



IN THE EXAMPLE, MANAGEMENT ACTION ' 
NO, 2 OFFERS THE MOST BENEFITS, BASED 
UPON THE 3 CRITERIA USED, FOLLOWED 
BY MANAGEMENT ACTIONS NO'S. 1, 4, 5, 3 AND 
AND 6 IN ORDEr'oF PRIORITY, 
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gil:;. 6:7 STEP S: SET SCHOOL DISTRICT PRIORITIES ^ ? ^ 

. Using 'a table as^ shown on page 55, the disti^ict can • 

•v^-" .: . evaluate each proposed fuel economy management act ion. ba^edX^ 

." . , upou. such criteria as fuel. and dollar savings ppt.Vntieil., tie. v" ;> 

\ . ^ prohab/lity of achieving ihe savings' pot ential,., cpmkuhlty ' ^Z-. *. . ^ 

• acceptability., implement at ion costs , and the estimated time . ,f. 

• to* implement each action among .other factbi?*s that aire con- 

#• ^ sidered important to the district. 

The management actions thajt^ave a highe.r. numerical - 

(grand total) value of f er * ^jTeat er opportunities for'.saying 

. fuel and dollars. This ranking is rela'tive because the _ 

analysis^ consi st ed of a "first order" approximation. The ' ^ 

district may. now desire' to perform a comprehensive benefit- ■ . 

' ■ . ' 

cost analysis of the management actions that are ranked high 

« ■ • ' . •? ■ ' * • 

to det^Vmine more exactly their true potential savings. Use, 

the tec.hnique described on pages 8I-8.8, Chapter^;w:;2 , P '.. 

doing this. Rerank the management actions, as nec^essary , ^ ■ 

based upon the .results o'f the benefit -tfost ^analysis ^ This 

provides a sound basis for identifying a list' of fuel economy: 

management actions that can be promulgated. This' "list 

riepresents the foundation for the district's, fuel economT 

_ management plan. Use this documented approach or another 

"technique that can provide similar r e suit s ■ in. pr e se nt i ng ^ 

' ■ the fuel economy program to management. The process results 

■ i%. def ini t ioh of the priorities tha-t should be placed upon > 

each f ueL-. ec onomy management action based upon the 

ifnpor ta-nc e of criteria tothe schooldistrict. ' ■ 

f 



REVIEW • EVALUATE • ACT ! 
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6,8 STEP 6: PREPARETHE DISTRICTS FUEL ECONOMY MANAGEMENT PLAN 

Use the results^ of Step 5 to provide guidance in pre- 
paring *the district's fuel economy managements^ To-n . The plan 
should specify precisely what will be .accomplished to meet 
the short-term, mid-term, and long-term goals o f tja,e 
district," The plan should also identify the indfividual^ 
responsible for carrying out the overall program and all ^ 
coordinators who will assist in program implementation. 

Develop a planning- schedule and document the budget % 
req^iTi^ed for plan impiementat iun . Prepare* a mas-tier ■ - 
schedule ^showin,g critical tirae points at which program results 
will be measured. Use this schedule as a means of communica- 
tion in controlling the .pro^^rairi. Dur ing . implementat ion , do' 
hot expect everything to run smoothj-y, ^ Problems can occur 
and individuals may fail lu do what they are supposed to. 
The master program sciiedulc should allow for program adjust- 
ments and be updated tt a necessary. As time move^on, a 
revised schedule may be developed reflecting these adjust- 
ments. ^ Consideration of theae^ important f ac t or s ' sh oul d be 
given. in developing tiic district's fuel economy management 
p 1 a-n . 

At this stage, tlie district i a now - pr epar e d - 1 o implement 
the plan. Chapter f pr'ovides guidelines for doing this. , 



FUEL ECONOMY MANAGEMENT GOALS ARE ECONOMIC GOALS . 



JOirsIT HUMAN ACTION IS ESSENTIAL IN ACHIEVING THEM. 




GET PEOPLE TO THINK TOGETHER TO SPECIFY THEM. 
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7,1 THE NECESSARY PUBLIC RELATIONS CAMPAIGN 

THE DISTRICT'S FUEL ECONOMY PROGRAM OFFERS A BASIS FOR-* 
INCREASED SCHOOL-PARENT CONTACT . ' 

Public relations se^eks to brin.g^ about a harmony of • 
under standin-g between the school district and the public ^ 
whichitserves, - *' 

Th^ School b'us is the. only contact that some people in 
the community may have with thjs .school district. A' well 
publicized fuel Economy manag.ement program offers a frame- 
work for ]^are.nt confidence dn t he s choo 1* sy st em, , This' is a' 
valuable asset to school bus discipline and safety; it is 
also an asset in obtaining future school funds that must be 
approved by the taxpayer^, A fuel econ'oray p,rog»4m offers 
taxpayers a ba'sis for having confidence iTi'^s^h^e^r school- 
district and school transportation program. Such confidence 
affects their willingness to s-upport future educational 
program needs* The communitV will apprec-iate steps' that are 
taken to increase pupil transportation effectiveness and* 
save dollars • " 

It is important to make the community aware of the 
steps that are to be* taken to save fuel and- the reasons for 
taking t hem . • . * ' ' • 



PROMOTE YOUR DISTRICT'S PBOGR AM 
. THROUGHOUT THE SCHOOL AND COMMUNITY 

SET Sa^plFIC PUBLIC RELATIONS GOALS 

• . ■ y " 

HAVE ACTIONS AIMED DIRECltY AT ACCOMPLISHING 
YOUR FUEL ECONOMY MANAGEMENT PROGRAM 
OBJECTIVES 

APPRAISE PUBLIC RESPONSE • 



ALTER YOUR ACTIONS AS NECESSARY 
BASED UPON THE APPRAISAU* / 
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o The School District's Fuel 

Economy Camp^ 



o Meet i ng 



Ichool District's Fue 
)apgn . 

-L School' District's 



Energy Challenge, 
o More Mi 1 e s -Pe r -Ga 1 lo n . 
-o Shar.in^ Energy Conservation Responsibilities, 
o Strategy For Fuel Economy. 
' - * ■ o Using Know How To Make Fuel Economy Work. 

Plan a public relations campaign that will tellthe 
community'^what kshe school district is going to do and why.: 
Make the public aware of the rising costs of operation and 
the school district's program to help resolve thesff problems, 
through management actions. , 

Design simple, and inexpensive brochures that, can T^e . 
printed and distributed to promote the campaign. The 
district may also desire to contact their State Energy 
Office for other in f 0};:mat ion tkat could be used in the 
campaign. i * , 



PART IV 

^ DEVELOPING YOUR SOLUTION 
TO THE ENERGY CRISIS , 

7.1 THE NECESSARY PUBLIC RELATIONS CAMPAIGN 

Give ample thought, to formulating a theme that will pro- 
vide .the setting f or ■ cari'yi ng out the district's fu^l economy 

managemeni: p^'ogram. Develop a message that can be used to " . » 

if ■ • * 

promote the .program throughout the community. Promote 

message throughout the program using' signs, ppsters/T bro- 
chures, qirculars, the student newspaper,, press conf.eren.ces, 
and available communication media. Decide on a the^ne that is 
simple, believable, informative, appealing, arid which best 
supports the goals of the district. ^ ' . 

Examples that could be used to promote the program 
ino-lud e : 

o The 8.5 Mi les-Per-Gallon Campaign. 
o Fuel Manag_ement To Avert Crisis. 
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7.2 OBTAINING eOMMITMENT AND COOPERATION 

Commitment and as s i s t anc e^r e required to kick off the 
prpgram and to implement it,- Maximum management effectiveness 
will be- obtained by selecting one individual to head the 
program with support provided from subordinates and peers as 
deemed necessary to monitor and achieve results. 

School admi-nistrat or s must tt^ committed to the fuel 

econoipy g9als and believe firmly in the management program. 

i -I 
.This is important in developing an overall spirit of. coop^er- 

ation, . 

The transportation^ Staff, drivers, and maintenance per- ■' 
sonnel are th^ individuals who will be cjarrying out ^the pro- 
gram. In some instances,, the district's program may require 
the introduction of new changes that may seek to alter 
•personal habits that have been developed over many yearSt 
Personnel may. look to these changes as a questioning of their 
capability. It is important to discuss the reasons why "the . 
school district is going to do things dif f erent ly • " An * 
effort must be made to point out that a' purpose of fuel 
ec£>nomy management is to reduce cost.s and that uncontrolled 
costs can, affect Jobs. 

The clerical staff, teaching staff, and* pupils are also 

^an. important part of the program. The clerical staff may be 
required to spend extra hou^.s in helping t'o run the progTam-- 
qollecting data, creating posters, and assisting in other 
efforts. The teaching staff should .be .brought .into the pi*o-. 
gram during the review and planning stages. Get them in- 
volved and solicit contributions from t hem--c ommuni cat e with 
the science department, auto shop, indus.trial educa'tion 
departments, and all t eachers having special talents and 
skills that can be used in implementing the program. Stu- 
dents also play an important role in the 'program. This is 

■discussed in Section 7»3. ' . 




. s 

erIc • • /72 



PART IV 
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7-2 OBTAINING COMMITMEW^ND COOPERATION 

•THE PTA'S ROLE IN THE DISTRICT ' S FUEL ECONOMY MANAGEMENT 
•PROGRAM" 



4 



Use the PTA as a mechanisiaa^-^a^r promoting the district's 
fuel economy management program throughout the comm^unity, ^Dis- 
cuss, the reasons for the program with the PTA and point out 
the need for fuel and dollar savings i'n pupil t r-ansportat i on • 
Allow PTA members an opportunity to get involved duf-ing *^he 
planninig phase — solicit ideas for saving .fuel and reducih^g 
transportation costs them. 

WHAT THE PTA CAN DO FOR THE DISTRICT 

Ask PTA men^bers to survey, their neighborhoods and 
present ideas that cfein reduce the demands made upon pupil 



tr ansportat i on-~ie s s bus stops spaced farther apart 
"^and zone loading in each neighborhood are alternatives 
that 'could be reviewed^T*^ 

Ask the PTA to promote fuel economy manargement in their 
meetings. Request ideas that can^ sav^ fuel and ^t.tta-t /coul d 
improve transportation servicing ^in the district. 

Have the PTA promote a district workshop on ways to^ save 
fuel. Let school district staff and parent s . j oin - forces to 
discuss the opport uni t i es , f or saving fuel. 

OTHER IDEAS TO PROMOTE THK PROGRAM " 
Designate a Fuel Economy week. Send letters to Senators, 
Congressmen, the State Board of Education, the^ Department of 
Transportation, and other agencies and organi z^iohs askipg / . 
for their cooperation and assistance. Make use o f^ t e levi si on , 
rkdlo and newspaper media to promote t he . di s t r i o-t * s program. 
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73 GETTING STUDENTS INVOLVED IN THE PRbGRAM 

IMPORTANCE OF STUDENT PARTICIPATION 

The students oT today are the individuals who will carry 
"outthe nation's energy management policies of tomorrow. 
Their participation in the fuel economy management program is 
beneficial to the district, and to 'themselves, ' It offers them 
an .opportunity to get involved in carrying out solutions to 
the nation ' s energy crisis; it also offers them an opportunity- 
to learn good energy management habits. 



AREAS OF INVOLVEMENT 

There are' many areas where s^tudents can get involved in' 
the ^di s t,r i c t * s fuel ec onomy^ management pr o gram . The list on 
4Jie follo^wing page i ndi c at e s ^ s ome areas for student involve- 
menfit . ^ Identify areas f6r student involvement in the school " 
^^during the planning steps and make these activities a part of 
> ^he overall program. ■ ' ' , 

Encourage participation of student class leaders during 
the latter stages of program planning. Use. these individuals- 
to help carry out the pro.gram. . 



/ 



ENCOURAGE STUDENTS 
, PARTICIPATE IN THE SCHOOL'S 
PROGRAM TO SAVE FUEL. ' : 
TELL THEM WHY SAVING FUEL IS IMPORTANT' 
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7.3 GETTING STUDENTS INVOLVED IN THE PROGRAM 



□ 
□ 

□ 



□ 
□ 

□ 

□ 
□ 

□ 
□ 



' A PARTIAL LISTING OF STUDENT 
PARTICIPATION PROGRAMS 

Initiate a school coi\test to identify fuel conservation 
practices . \ 

Sotart a campaign to have school buses compete with each 
other; measure fijel economy performance during the 
3chool y^ar; "pxjst results "on the school buses. 

Have students design "logos'' and dr aw . pictures which, • 
promote fuel economy--plac e the best ones pn the front 
of .each bus to remind the community of the progranf; 
refer to buses by names such as "the .fuel saver," "the 
gasoline performer," and "the tortoise" rather than a 
number--names that can encojarage fuel ecor^omy. 

Promote the fuel, economy campaign in the school news- 
paper; let students contribute articles about' fuel 
economy. ^ ^ 

Develop postci-a ^ach uo "keep engines in tune" and 
''don't waste fu^-l" ar^d display them throughout, 
the school . 

Hold\a st<ivlcut cOiitc:;^L r^r promoting ideas to reduce 
the nVmber of bus stope in neighborhoods* 

/}e't students in i n a u d 1 1' i a i classe$ such as the auto 
^ shop' curr icul uia involved in the program. 

Have the science cJuL sp^^naor a project to save fuel. 

Have the tr anspur t a t i wn staff talk to students about 
practices that lead to better fuel economy. 

Hold periodic "fucJ ecv>iiomy" meetings between drivers 
andstudents. 

Promote intrauiotric^t ciud inter district fuel economy 
contests; encourage students and staff to apply fuel 
economy principles to their personal cars. 

USE THESE IDEAS AS A* STARTING POINT 
FOR STUDENT PARTICIPATION-PROJECTS. 
• SEE HOW MANY OTHER- IDEAS CAN BE DEVELOPED. 
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^,4 PROGRAM KICKOFF 

INITIATING FUEL ECONOMY MANAGEMENT IN THE DISTRICT 

Coordinate, program kick off to c oinc ide •' wi^th a PTA 
meeting."^ Hold a special a.ssem^ly (fur ing t be . day for • ■ 
students and present the program that same evening to the, 
parents. Be prepared to address questions with re-gard to 
why the program is being, implemented and discuss how the 
district's goals were developed. Indicate why fuel saving 
practices are be ing ' implement e d. Hold a press .conference, 
for the school and local newspapers and issue- press 
releases. ' 



HINTS FOR MORE EFFECTIVE PROGRAM PRESENTAT.ION' 

The following ideas may be used to reinforce the 

distric4f'3 Tcitk off meeting: 

1. Notify parents of the program in advance, 
via mailers or student handouts,, to insure 
* good attendance at, the meeting. 

Invite a guest speaker to. discus^ the 
opportunities for fuel economy management 
and the benefits to the district. 

Provide a setting for the meeting--use 
visual aids and charts that the audience 
can '^relate to.' ^~ 

Issue a press release andholda pres6 
conference. 

Show an educational fi.lm on energy management ; 
contact your ^tate Energy Office for films. 

Have members of the school board and trans-- ^ 
portation department'^ present the scjiool. 
district fuel economy management program. 

7. Have a teacher discuss the student jprojects 
that will be undertaken', in. the ,p^rogrg.m. 

8. Invite audience'partic i pat.i on and questions. 

9. Request commftnity participation in the*" 
program, ' ' 



k 

5 
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• PROVIDE THE MOTIVATION FOP FULL 
COMMUNITY COMMITIVltNT TO THE blSTfllCrS GOALS. 
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8.1 MONITORING RESULTS ' 

..Management efforts must continue after program initia- 
tion. The "program.' should be monitored to make sure^ results 
are. .achieved • Two types of monitoring are required to keep 
the disf r.i'ct ' s fuel economy management pr ogr am ef f e'ot ive . 
Each is separately discussed. 

MONITORING OF ENTIRE SCHOOL DISTRICT RESULTS 

'The district's fuel economy management program should 
lead to a reduction of fuel use and costs". ReView fuel use 
on a 'monthly hasis and develop) fuel consumption and cost 
data statistics as a management tool fo> program results 
measurement and feedback. ■ Mont"hly monitoring will identify 
problem areas. Review and c orrect ' them . Revise the program 
schedule when necessary to make sure ,that it accurately 
reflects the status of all efforts being conducted. 

MONITORING CF CPERATIONAL UNIT RESULTS 

Make sure program r e spons ib i 1 i t 5e's are being carried out 
in each area. In essence, this is nothing more than following 
'the procedures of good manag*ement. 

Review those areas where improvements are sought and 
closely monitor them. Results may not occur as ciuickly as 
expected. Do not panic. Find out the^ reasons for this. 
Motivate and inform personnel of corrective actions that can 
bar taken to overcome problems. * * ' ^ 

v. -^R^tai'n an atmosphere of commitment and total involvement. 
Do- not allow set-backs to disrupt the program. 



RECOGNIZE GOOD PERF0l=^MANCE1S0 THAT IT CAN BE CONTINUED. 
RECOGNIZE BAD PERFORMANCE SO THAT IT CAN BE CORRECTED. 
RECOGNIZE CHANGES IN PERFORMANCE, GOOD OR BAD, 

^- ■ : - , 
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8.2 CONTINUING IMPROVEMENTS 

PERSONNEL SKILLS ' ' • , ' * 

The area of fuel economy management is reXa.tively new 
as 'compared to many other areas of management . In t*he' coming 
months and years, new ideas and better equipment will be 
developed and made available to' school -.distrio^ s 
^abreast of the state-of-the-art. This can IpeC fine tftl^ 
having transportation perstjnnel become iyvolv^ ■ ijp' nat^rinal 
arid state workshops and by promoting an environment of H 
continual self-impr ovemeni^ in the staff. Keep in touch with 
organizations working in the field of fuel e<conomy. 





INCREA?SING 'fUEL ECONOMY MANAGEMENT PROGRAM BENEFITS 

Keep an open mind for ideas to save fuel. Evaluate 
those that look promising. One of the indicators of a good 
management plan is that it is continually being updated and 
chajaged. This means that as people are working towards 

ed goals, they are ident.ifj^ng problems which were not 
icipated. This is good. , Nd.on.e "person can develop any 
one plan to solve all ttf^ complexities that exist iii 
reducing fuel use in pupil transportation.' Planning update 
is healthy^. It leads to more effective transportation 
management . ' '• 



READ THE TRADE 
PUBLICATIONS; KEEBbl 
ABREAST OF WHAT OTHeRs 
ARE DpING TO SAVE FUEL. % 



Id 
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PART V 



GUIDELINESfOR INCREASING FUEL ECONOMY 
IN YOUR SCHOOL DISTRICT 



IF MAN WILL BE CONTENT 

TO BEGIN WITH DOUBTS, 

HE SHALL END IN CERTAINTIES. 



I 



F/^ANC^S BACON, ADVANCEMENT OF LEARNING , 
OXFORD DICTIONARY OF QUOf ATIONS 
OXFORD UNIVERSITY PRESS, 1959. 
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INCRtA^WiFUEL . , • ^ 

roONOMY ' ^ 

■ ■■■ ' . ■ • ^ ' . ■ ' 

• i 

9.1 SQUEEZING EXTRA MILES FROM EACH TANK OF FUEL 

INTRODUCTION TO FUEL ^SAVING ACTIONS 

Cha'pter 9 is divided into f-ive sections.. The five 
^^^"'^^^^s ^iscuss school transportation areas, where opportuni- 
ties are present to save f«uel. .Emphasis is on hov fuel canv. 
be saved in each area. 

Section 9.2 discusses purchasing actions that contriBiite 
to increased fuel economy. Taking the time' and effort' 'to • ' 
"spec" fuel saving equipment iu an important part of rnanaging- 
for greater fuel economy. Equipment pur c has e s vhi c h couldn't' 
be justified in the past can offer attractive paylDacks today-; 
when curY-ent fuel, labor, and material- costs are given con- 
• ^ sideration. The district.' s needs should be ' r e-exami ned wrth^ 
^ the fram4work' ol^ today's economic climate. 

The school bus driver also plays an important part in 
the district's fuel saving program. How a bus is driven and 
. . driver alertness to mechanical problems that could affect fuel 
corisumption" are important in getting optimum fuel mileage. 
Recommendations for mot ivat ing driver s to drive for better 
fuel economy are presented in Section 9.3. ^^^"^ 

Transportation planning tips are offere^Tin Section 9 . i| • 
Planning and preventive maintenance, the 1 at t er' di sc us s ed in' 
Sect ion . 9.. 5 , are** other areas wher^e more pupil-miles-per- 
gallon can be obtained.. ' ^ 

The contributions that can be obtained a.*n .each area of • 
pupil transportation will all collectively help the* school . 
di St r ict ■ meet its fuel ec onomy management goals and squeeze' 
those extra miles from each^ gallon of fuel purchased. 



\ ■ ' MAKE ENERGY MANAGEMENT 

A PART OF YOUR PROGRAM 
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9^ PURCHASING TO INCREASE FUEL ECONQMY 

■ IMPORTANQE .OF' THE PURCHASING FUNCTION 

The. .'school district pur.chasing- function is the ."money 
-management"' part -of the . operat i on . In genera.1,. administrators 

responsible for purchasing equipment do ribi: . per g'onally-^ us e , i t^, 
f nor d'O they ori.^inat'e' ^he request for i t s- ne ed Yet, they can 

save the ■ school district dollars "by: 

o' Perforrning^ an economic analysis of equipment . , 
purchases, ^ . - . ■ 

o Grouping purcbases to earrn favorable ' pric e s 
discounts, a-nd deliveries v ' ' 

^ * 0 '.Ordering in lots that hold costs, down"- 

o- Purchasing to st andar di ze'/the flee-t as m'uch 

as possible ta minimize parts Inventory' 
• problems' and additional per sonnel .training 
■ need.s' to service the fleet e^'f ect i^vely 

Each sj^hool district dollar mugt be^spent with -the 

greatest of car^. Because budgets ar e ^^il/ind t ed^^^ : 

practices should be re-examined' tp make" suire . vhat« they are. 

consistent with econom-ics that Xead t*o J.ncreased fle«t 

performance. ^ ' : ' . 

■ " . ' \ * . ■ • 

Section ' 9 . 2 . addr es ses two areas of ' the ' pur.chas ing y* 

■* ■ , » 

function that, are important to fuel economy. > .Fir's't , 
/decision-making questions are pr e s ent e d . ,t o hrelt^ think out . 
n^the purchasing steps. This is followed ^y a review of 

benefit-cost ' analysi s methods ..that'/. can be used to evaluate ^ 
th^-?'dlstr ict ' s equipment purchaser's . '^A si^ma-ry'." '^Tf. purch^ 
tips is presented at theei;id'of ^^h^JB^' s e Ot Ion . --^^ 

.... ,- 





REVIEW YOUR DISTRICT'S TRANSPORTATIoIJI 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

QUESTION 1:BUS SIZING; SHOULD IT BE A LARGE OR SMALL 
VEHICLE? 

Chapter 5 reviewed the i^nportant factors that affect a 
vehiclejs fuel economy. Take advantage, of tihe princ-iples 
th.&.fwere presented* Purchase the smallest bus that, will 
adequ-ately do the ,1 oh for the purpose for which' it, is being 
- bought . . • , o ^ , .. ■ 

Bus'design c har ac t er i s,t i c s such as size^ frontal area 
and weight, and the speed at whicHi the vehicle will be driven 

- ■ • ■ • 7 

influence the a^mount" of resistance ( and fuel' consumption ) 
which yill have ..to. be overcome by power from'the vehicle's ■ 
engine, Do^ not overpurc hase T-^.,^^JDjvel-o^l vehicl-e specifications 
based upo^v transportation servicing needs^ Select 'ih^ right 
•vehiclefortherightjGb. . ^/ 

Wo'rk closely with equi pm e n t dealers t o ' s p'e c i'-T y the 
smallest bus that will best meet 'your district's servicing 
criteria such as those shown below "in the most cost-effective 



manner . 



FACTORS TYPICAL OF THOSE INFLUEMCING 
BUS SPECIFICATION ] 

o Nuitber of pupils to b-e transported. 

o Fupi 1 age an-d phys Leal cond.it i on » 

o Fuei c Otis uriipt ion 'per formanpe . 

Average driving speed. 

Maximum ' speed, *t o b-e dyTiveh, ^ * ' • 
distances t||^ be t.raveled. 
Average road wi-dth and, dondition. 
G.rades and^ hills' tk)' be e-n c o unt er e-d / 
Maintenance; r e qu\f ement s . , ' " ^' , 
Average level of driver . experience • 
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9^2 PURCHASING TO INCREASE FUEL ECONOMY 

-QUES-.TION '2: SHOULD THE DISTRICT PURCHASE a' GASOLINE OR DI5;S]!:L- 
ENGINE? , «^ . ' 

Section. ?.3 of. Chapter 5 discussed the ^idvantages of. 
■'cLiesel engines.. D i e s el e ng in^ s cost more because the engine 
.'•block has ta be- designed to withstrf-nd higtffer forces of corn- 
bus 1 1 on 'and hi gher _ t emper at ur e s and pressures^ Its fuel 
* injection system is also more expens i ve ' than a carburetor. 

The extra first 'cost to purchase a d i e s el - engine should 
" be Vompared against the benefits of obtaining mo're miles-per- 

gallon from a fuel that cost.s les's than gasoline, about a ^ 
■'■'nickel less a gallon, and reduced Ina in t e^ianc e expenditures. 

Analysis methods that can be used to .evaluate this tradeoff 
• "ar-e tre se nt ed on pages 8l thjju 88. ■ ' ' ^ ^ 

■ The fuel and maintenance cost savings that were'obtrined 
-from 73-^senger. diesel , school buses over similar, si ze„d gas 
mptiels foi: surve^^d school districts in the State of Washing- 
■ tori, are shown on the following p^ge. The- graph shows th.at 
■ diesel engines \an offer substantial' cost savings over their- , 

ga's.oline' counterparts. . ^ . 

..- • ' .-Survey data collected by the Regular C ommon^ ar r i er Con- 
fi.rence' Maintenance Committee of the American ifrui^ing^ 
.Associations on eight ^V^mmercial fleets opeVating similar sized: 
diesel -a'nd gasoline powered vehicles showed similar results. . 
. Over the. life span of each vehicle, the average annual coats 
^of operation Were. about- kO percent'less for' diesel mQdels(l). 

Evaluate the fuel and maintenance savi-ngs of the' diesel;. 
r ' engine against the extra fir^t-tim^ purchasing cost, parts 
■• availability problems, and isaintenanc e 'needs to service, t.his ■ 
ine in- your area to answer this question,. . ■ 





■(l)i-ncXudes depreciation, fuel cost.,.' fuel labor , -.oyer h^s , ' 
• preventive maintenance, and repairs; based. up6n fijn dings ^ 
.discussed.-in the Draft Report titled Tnterapeppy i^tuAY^?f 
1Pogt-19 80 -Goals' for Com r '^^r^fl^ ^r^-t nr VPh i r l.d's . U • . . 
Depar tment of liranspor^taxion , 197,6 . 
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if' 



50 



FUEL AND MAINTENANCE COST SAVINGS 
dBTAINED BY DIESEL-POWERED BUSES COMPARED 
TO SIMILAR GASOLINE-POWERED BUSES 






V5 



11-15 
BUS AGE (YEARS) 



16-20 



> 20 



SOURGE 



* BASED ON A SURVEY OF 20 SCHOOL DISTRICTS BY THE 
SUPERINTENDENT Of= PUBLIC INSTRUCTION'S OFFICE^ 





• After tlfie vehicl^ has been sized ^'o meet -the district's 
needs, determine the engine power -requirements. Equipment, 
manufacturers can a.ssist in c alcul*at i jrfg tl;j.e total horsepower 
and reqiii'red n^t horsepower that' will be need-ed to ..power 
the school bus in your driving environment; Always purchase 
the smallest av^ila-ble engine that will meet these require- 
^ments . . » j . ^ ' 



-® ■ 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

QUESTION- 3: WHAT AVAILABLE REAR-AXLE RATIO SHOULD BE 
^ELECTED FOR THE BUS? . 



many. .times the vehicle',s drive shaft must rotate to cause the. 
vehicle's, rear wheels to rotate one time. If the numerical 
ratio is U.O, for example, the drive shaft must .rotate U times 
to cause one complete revolution of th^ear wheels. Determining 
which numerical rear- axle ratio is best for y6<ir bus should ' 
be done in much the same manner as selecting the right engine. 

After the net horsepower to power the* b-us has been 
calculated,' select an available rear-axle ratio that is- ^ 
nearest to the computed ideal ratio'. 

Gear ratios are available to meet a wide range of op^er- 
ating conditions. Lower numerical ratid^fwfll increase your 
vehicle's fuel economy; they ma/ .also place a limitation upon 
maximum vehicle speed due to a^ lack of- power .■ Work closely 
with equipment dealers to calculate the ratio which will 



provide the best performance, for. your driving environment 



HAVE YOUR EQUIPMENT DEALER ASSIST YOU IN 
CALCULATING THE "IDEAL" REAR-AXLE , 
RATIO FOR YOUR BUS IN YOUR DRIVING 
ENVIRONMENT. SELECT THE AVAILABLE . 
NUMERICAL RATIO NEAREST TO THE ' 
' "IDEAL." 



r 



PABTV 

QUIjDELINES FOR 
INCREASING FUEL 
ECONOMY 



ERLC 



; 9:2 PURCHASING TO INCREASE FUEL ECONOMY 

QUESTION h: WHAT TYPE ' OF TRANSMISSION WILL PROVIDE THE BEST 
PERFORMANCE? . ■ - _ 

Select the transmission and' rear- axle tHat will use 
available engine power most effectively. Tak^ the time to 
properly mate this combination. 

The choice between an automatic and a n^arhual transmission 
is important In vehicle specification. The/^clutch which trans-^ 
I'ers power fmm f.hp oncrinc. HTirough a manual transmission to'^ 
the drive train -an ho one of the m^ost abused components in 
the school bus. The extra cost for an automat i ociransmi s s i on 
should be weighed against expenditures for replacing and 
maintai^ning the pressure plate, linings;, t hr owo ut b ear i ng s , 
drive shaf-t, and the transmission, pr imar ily ' when the school" 
bus i,s being driven by drivers vho*are inexperienced in 
obtaining the benefits that are available from a manual 
transmission. 

An automatic transmission reduces the' engine lugging and 
over speed ing- that frequently occurs from inexperience in 
operating a manual transmission. These factors are a- common 
cause of engine damage; their prevent ion along with potential 
fuel and maintenance s a v i ng s.. t hai can be obtained f:^9m -using 
an automatic transmi s s ion , mary quickly pay for the additional 
first'Cost of an a u t omat i c t r a n smi s s i o n-. 



REVIEW DRIVER EXPERIENCE LEVEL. 
SELECT THE TRANSMISSION THAT WILL 
OFFER THE BEST PERFORMANCE IN 
^OUR DRIVING ENVIRONMENT. 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

Transport ation manager s in school districts and com- 
mercial tr.uckirig fleet operations have discovered that 
signifdeant fuel and maintenance savings can be obtained from 
the use of auto.matic transmissions. The Springfield To.vnship, 
Pennsy'lvanra school bus fleet obtained operation and mainten- 
ance cost savings of about 20 percent for vehicle^ having 
automatic transmissions as cotoDared to similar sized vehicles 
with a manual t r ansmi s qp. on in seryice between 1963-70. They 
have since obtained greater savings with the newer automatic 
' tr ansmiss ions ( 2 ) . ^ The Wi lloughby-^Eas t- Lake Citv School 
D i St r ict , Ohi o , found theiiT ma int enanc e . ^and* fuel" cost s on ^ 
diesel-power^ed bus 6 s »■ having au.tomatic t^ ansmi s ari ons to be 
about 50 percent less than similar sized gasoline-powered 
vehicles' wi^ih standard transmissions (3). 

Investigate'" arid review the ec onomi c s ' oT^'^aUt oma t i c 
transmissions for thfe di s t r i ct ' s - vehi c le purchases-. . Better 
vehicle . per formance 5 in-creased durability, and 'easier drive^i 
handling are important ele^rrients in nfaint aining fueT. economy/ 
Ask equipment dealers for. as s i stance 3^ evaluating the 
economics of your t r ansmi ssriori c hole e"" o\er the life of the 
equipm^ent. Compare the pper at ion , and mainJ^enance costs for 
each type of transmission over the equipment * s life to 
answer Question U for your driving environment. 

riyRCHASE THE TRANSMISSION THAT Wilt OFFER: 

1. LOWER OPERATING COSTS ^ 

2. BETTER SERVICING PERFORMANCE 

3. REDUCED MAINTENANCE EXPENDITURES 

, ^ I. FOF(. YOUR DRIVING EJMVIROINMVIENT. 

■ . ■ ■ •■" " - --r ' 



(2) Bobi.t P^i>^i c;>,n ng Pn ■ , Rnhool Bus Fleet.-. June-July, 19TT. 
' Ibid . \ August-September, r97 5.- , . ^ 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

QUESTION 5: WHAT TYPE OF TIRES SHOULD BE PURCHAsfel|^ 

, Tires are ^important- from two aspects." Fir-s(t5 tire con- 
'struction affects fuel use. At speeds below 5 5.^ mi le s -per- ^* 
•hour, ti,re rolling re^sistance consumes over half th^ 
horsepower produced by the engine. The rolling resistance of 
a radial tire is substantially lower than conventional tires . 
A radial tire can off*^r n :^-.s percent increase in fuel 
e c onomy ( U ) . 

Tir e r eplacemen t ooRt-as a second facforto consider. 
Tire failures can account for up to hO percent of road fa.il- 
ures. Commercial trucking fleets have obtained o'per at i o«h- .and ^ 
maintenance c o s t ,r educ t i on s by using st e'el-belted r&.dia2\ t*i: 



res 




(5)- The averag^^^^^^ economy s a v ing s *r epor t e d i 
mercial fleets lTa^^vt)een estimated at U . 3 percentC6) 
Grossmont High , School District in California has reported 
significant increases in tire life 'from its use of radials 
The tires provided an avera.ge , increased life of ■ 5 0 per c ent 
over their conventional tires' with exceptions having a 300 
percent longer lifefj), ' • 

Some fle-ets have exp-erienced s idewall- f ai lur e problems 
with certain radials. Join the trend of fleets converting- to 
radial tires > but c on t ac t -pe er s who/have made the switch t'q 
make sure that a good tire selection is made* 



nV of 



(1+)U.S. Department of Transport at ion Draft ^3:1 1 er ageacy. Stud-y of 
Post-198Q Goals for Commer c ial Mot or Vetiic le s , Pag/e VI-6 , 
1976'; also rerer t o F eder al - En er gy Administration transpor-" 
y \. tation studies available from T)Iational Technical Informa- 

tion Service and Federal Energy Administration, WashingtonSw 
' D . C. V. ' • ' ^ ^ 

(5) Refe'r t'o fleet improvement discussions presented in 
Business 'Journals, Inc. , Diesel Eq uipment Superintendent , 
Fuel Economy Is su,e , October."^ I976 . ^ '.. V 

(6) Diese.l Equipmen t Supe ri ntendent . Fuel Economy Issuer- 
October, 1976. "Sx" ' ■ • 

(7) Personal c omjnun i c a t i on s. * - 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY ' 

QUESTION 6: WHAT FUEL ECQN-OMY SAVINGS JtRE OBTAINABLE FROM THE 
USE OF TEMPERATURE-CONTROLLED FANS? 

As shown below, engine wear and fuel c on s ump t i on ar^e 4^ 

dependent' upon engine ^operat ing temperature. In specifying 

the requirements for your school bus, a number of options 'are 

available to save fuel. 

■ , A cooling fan is only required part of the time, during 

normal vehicle oper^ation. Its operation uses engine power\ 
all the time. A fan clutch or temperature-modulated fan 
reduces power demands onjthe engine- C omme r c ia 1 ^f le et ex- 

'perience has dertons tr at e0a an average of 5-8 percent savings 
•in." fuel eccmomy from usin'g the automatic speed and viscous. 

''type fans. .Consider these options' in your purchases; they \ 
can also be installed on the' current fleet, 

^~ — Shut-t;.er devices' are also ava i lab le -t o help maintain,, 
optima.l engine temperature. ^'This option may be worth in- 
vestigation for use in yo^ /fleet if t emper atur e-contr^ol is " 
a'problem. Hi gh- t emper at ur e thermostats can also help the 
engine t:o operate *ih its mpst efficient temperature range for 
better fuel economy, . r * ^ 



1=UEL COfjSuMPTION VS. OPERATING TEMPERATURE 



30 



20 

RELATIVF- 
FUEL USE 
JNCREASE 

(PERCENT) 10 




.200 175 150 125 100 

ENGINE OPERATING TEMPERATURE (F°) 



ENGINE WEAR VS. OPERATING TEMPERATURE 

/ 600 



400 

RELATIVE 
ENGINE^WEAfi 

INCREASE 
(PERCENT) 



200 




200 17S 150 126 100 

^ ENGtNg QPE RATING-TEMPERAtURE (F°) 

SOURCE: FUEL SAVINGS EQUAL BIG DOLLAPS^^AT ^ 



McDonnell douglas, diesel equipment 
superintendent, oct;. 1976. 
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9.2 PliRCHASING TO INCREASE F,UEL ECONOMY 

*QUESTIOIt 7: WfiAT QTHER OPTIONS -AREj AVAILABLE TO SAVE FUEL? 

DERATING THE EITSII^rE ' ' ^ \ 

If school buses in the fl;eet have power to spare, con- ^\ 
sider derating the engines :to save fuel. This is .a simplex^ 
procedure to reduce available horsepower ancj fuel CQnsumpt ion . . 
Commercial fleet experience has demonstrated good fue'l 
savings from -tl^is practice (8). / 

. - u = • 

TURBOCHARG.ING 4 ' ' ' . ^ 

' ' A turbocharged engine, available primarily on diesels,/. 
captures the waste exhaust gases and uses this energy to pack • 
more air into the engine. Turbocharging Improves engine per- 
. ^ofmance and reduces fuel use. A turbo char gey on a 2Uo horse- 
power naturally aspirated di e s e 1 • e ngi ne has been shown to 
improve fiiel economy by over U percent (9). 

• • ' ' ' ^ . . ' • , ■ ... ■ ■ • / ■ 

. 'V GOVERNORS 

. An engine speed governor limits the maximum engine speed 
that, can be obtained. If .-the^ school bus is driven slower, - 
this saves fuel. The use of a. road speed .governor can be an 
' ideal s o lut i on" wh e n it is/desir'ed to red"uc^ maximum vehicle 
speed without changing engine power availability. 

This fniel saying equipment ^^^^an be r e tr o'f it t ^d ^t o .t he • ^ 

. current ^;ieetr.- Do not overlook .the opportunities for saving 
fuel by retrofitting th|e currenli fleet. 



(8) B-^-tjer to^the publication prepared by CUmmins/- Engine- . 
an<yrepublished^- Ixy the Federal Energy Admihf strat ion : 
Trucker ' s^rGuide to Fuel Savi n%-fr- ^^wiAa^&a^^-1^9^^^ f or " 
additional information .•Also see the Federal Energy . ^ 

Admiaistration publication FEA/D-y^/068 which "lists , ■ . 
• av.ailable Energy' Conservation publications * ' ' . . 

< 9 ). IM-CLl.; 65,000 lb . i 13.. 5-f opt. higji tractor-trailer^ aombinat'idn 
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~972 PURCHASING TO INCREASE FUEL ECONOMY 

QUESTION • 8 -'VWHAT OTH^R EQUIPMENT IS AVAILABLE TO HELP THE 
DISTRICT SAVE. FUEL? • ' . , . 

Per f ormanc e recording devices, alarms, and radio ■ equip- . 
ment can. help to save fuel.. Each is briefly discussed. 

USE RECORDING EQUIPMENT TO PROV^IDE. PERFORMANCE DfTA WHEN THE 
DRIVERS CAN'T DO IT ALONE 

Rgc^rcLing devices do noi save f ue 1 ■ di r e c t ly; . They pro- 
vide a mecljanism for monitoring engine ef f i c^ency and fuel, use 
during veh i c le. ope r at i on . Analysis of engine p'er f ormanc e data 
can. provide insight into the t,ype of driver educat ion and ' 
training that' may be. needed to increase fuel economy In your^ ■ 

' school distri'ct * * ■ ' 

Tachographs are typical of such e qui j^nr^ht . They record 
vehicle .speed or engine rpm. These charts can record driving 

';frerio*ds from. 12 hours to a. fuTl month.. They may' be used "to 
record driver-vehicle performance characteristics such as 
excessive speed, sudden braking, engine lugging^jand engine * 

"idling. These factors heavily influence fuel economy. This 



information 



\ls'usef\al in helping the staff Gkr:^ve better by 



1 



pointing o>t'the mistakes that are made 



\ 



instruments" can be .used to indicate operation performance 

instrument at ion is available t o ^warn the driver when 
conditions occur that waste fuel. These syst ems -cost between 
^50-$200 ; 'th>y -may be u-s^' -^to monitor such things as oil 
pressure, intake mani f ol-d Vg^ uum , fuel flow, and '^t-emper at ur e^. f 
They help the drive^^s^ve fuel by alerting him when dangerous." 
or fuelwastingconditions occur. 



consult your equipment dealer for 

informatioin/asout available 
instrumentation tjh at can help the 
bus drivers^ve fuel. 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

• RAD"];G ..COMMUNICATIONS CAN HELP TO MAINTAIN BETTER FUEL ECONOMY 
School buses can be equipped with a citizen's band.(CB) 
radio for a cost of $125-$200 or -with more e^ensive business- 
band PM systems running f r om 300-$l , 000 . Th^ CB unit is less 
^ expensive, but its transmissions .are more pro^ne to.static and 

i nt er f e r en ce than are FM transmission's^ 

Two-way FM equipmpnt is more powerful than CB radios — 
from \Q to lOn wj^tts more as compared ^to a ma'ximum of h 

watts for the unit. The license authorizes 'the school 

system access t one specific broadcast band resulting in' 
exclusive or n e ar - e x c 1 u s i v e use of the chanriel , depending 
upon, t'he areai^'isusedln. 

Two-way radios offer an opportunity for immediate dis-. 
pat cher-dr i ver communication and are valuable for re-routing 
and emergenc.i eis . ^ 



ERIC 



COMPARr^pN OF CITIZENS BAND (AM) AND 
FM RADIO FREQUENCIES 



3 10 



,5- 
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3 10*^ 



3 10^ 



MEDIUM 


FREQUENCY 
{SHORTWAVE) 


VERY 
HIGH 
FREQUENCY 

-> 


ULTRA HIGH 


FREQUEMjC-Y 


FREQUENCY 



AMATEUR 



AMATEUR 



•X"! 





























ITIZEffS 



AMATEUR 



FM 



/CV1ATEUR 



tjigj ELECTROryit: 
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SOURCE: HIGHWAY RESEARCH BOARD, "RADIO SPECTRUM 
FREQUENC/^MANAGEMENT." Kit). 13, 1972, 
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9.2 PURCHASING TO INCREASE FUEL ECONOMY 

EVALUATING PURCHASING DECISION'S 

In addressing Questions l-flx'on tiie prior pages, it will 
'he found tliat numerous' options are av4ilablja. for purchasing- 
fuel saving equipment. Each option will require a different 
l^vel of expenditure and /in general, will not have the same 
useful life, or benefits' as other equipment which' could "be 
purch€i,'sQd, The district should evaluate and classify the in- 
vestments, based^upon their benefits and costs, TJje following 



pages offer guidance in performing the' benefit and cost 
evaluat ions . Cor each p-otential purchase. "Use the methods pre- 



sent^ed to measure the wor'th of each fuel s aving in ve s tment • . 

Tfe^fter investment worth has been determined, classify th-e. 
inve stiir^nt s and rank tWem in order o^ value td!lJbhe district. 
■ The .J^l'^owing, criteria^can be used in this classification. , 




INVESTMENT CRITERIA 



CRITERION 

Degree of Necessity 



ISSUE ADDRESSED 



Cash Outlay 



'■r 3 



I 6- 



Eli s t r i c t Benefits 
Payback^ . ^ 

Functional Unit 
Benefits. Payback 

Investment Risk 



How necessary is the-'- invest- 
ment t o savq f u-e 1*? I s i t 
needed right away? How will 
it impact- operation, cost-' 
sa^vings ? ^ . 

( 

How much cash is required for 
the investment? Is the cash 
available ? . 

How la,rge are Tthe savings?, 
How quickly will the savings 
be . r etur ne d? 1^ 

How .import ant is th'e invest- 
ment for the operating .unit to 
reach its ".energy saving goals? 

VWiat unc e rt a 1 nt i e s e. pr e s - 
ent? .What risks are a.ssoci- 
ated with -t he . investment ?. 

Does the;,, investment require 
additional equipment space or 
labor resources? . Ax& the re- 
sources avy^ lal? 1^ \ 
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9.2^URCViASING TO INCREASE FUEL ECONOMY 

FIRST LEVEL MEASUREMENT OF PURCHASIJIG BENEFITS 

Investment payback period (PP)-a,nd the reiu^rn on invest- 

■ 1 

. mfent (ROI) provide a first level^ of ;. rtie^asur^ment indication ^ 

about the -value of ea.ch purcha.sing deci-sion.^ ^ v * 

f ^ - 

The' equation for payback period is: 

t-' ■ ■'■ ■ - ■ ■ ■■ ■ ' ■ ■ ■ ' 

. . ^ , COMPUTING PAYBACK 

s . ■ 

where^FC - InvestmentFirst Cost Legs 
Salvage Value ( $ ) 
= Annual 'Savings ( $4 

The dis'advantages of using payback: ^period to' .evaluate 
.fuel savi'nig strategies ijiust be recognised.,' The^ include: 

X.. No consideration ^to sch'ool district cas.h flow. 

2. Neglect of the Opportunity cost of capital. 

3. Failure to discounli' costs occurring* at different 
times to a cominon^base fo^ c ompai* at i ve\ analy s i s I 

- On the other hand the technique has advantages which ' 

include : - " - ■ 

■ _ ' 1, ^ProvisiO'ti' of usiS-f ul dat a for evaluation ' 

' P^^P^ s e s . ■' ^ip . 

2 . Offers a goo-d analy^'is f i\amevork for shori: • 
timeperiodinves-tments.* \ \ 

3^*./ 0 f f er'S--a,l)as i s for investment .evaluation when 
' ■ the -^expecVed .life of 'equi\pment is uncertaiii. 

Return on investment may be com^ut e-d by : 

CALCULATING RETURN ON INVESTMENT." 

. ^^where DP =_.Annual straight Line -Depr.ec iat ion .($) .• * 

Over Equip'tfLent Life (l) Years ^ 
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dl2 PURCHASING TO INCREASE FUEL ECONOMY 

FIRST. LEVEL MEASUREMENT OF ^PURCHASING BE»EFITS^ 
/ : . As an example in the ^se o-f the retTirn oon investment, 
•as s um^^ hat xonsiderat i on is 'being' given to the purchase of a 
diese JBover ed school -bus which has. an additional first cost 
of $^,,700 over its gasoline-powered counterpart. The invest- 
•ment, data is "summarized ^s follows : . * • 



. ^ V INVESTMENT SUMMARY 

I ». 1 , A'ddi-jj^i onal first cost for dies*el ■ > 

engineas compared to sinrilar 
horsepower gasoline engine -for 

-^••-v^ ^ the selected school bus: $U,500 

. * \ . ■ ^ ' - ■ " . . - 

■'2, Added salvage (trade-in) value ■ ' . , 

• of diesel over gasoline \powered ' ' 

•bus ; ■ $1,000 

■ . ■ 3, Period, of analysis (s.traig'.ht 

^ line depr eoi at i on ) ; 7 Years 

Assume the school bus will be driven 1^,000 miles 
annually* Fuel savings [are est imated at 825 ga Lions -eac h 
year as sh6wn : ' 



FUEL COST SAVINGS THIS YEAR 



■ITEM. 

Average .Yearly Fuel 
. Used. (Gallons ) ( lO) 



GASOLINE 
MODEL 



^ 2 , 000 
Fuel Cost (11) 

Nontaxable Fuel @'5t</=7gal 1,1'Up 
Nontaxable Fue-l.g 52gfc/gal ' - 
Estimated Yearly Fxiel 
Savings . . < - 



DIESEL 
MODEL 

1 >lT-5' • 



$ 611 



SAVINGS 



.825 



$5,29 



Vehicle downtime and maintenanc e , savings are estimat-ed 
as $571 annually. ■ 



ANNUAL IVIAINTENANCE SAVINGS 

Mais^enanc e (Lab^ & Materials j 
Bas'-^' On ' $UV000-70ver 7 Years ( 12')/ ^' • 




$•571' 



(10) Ur'S'S^-Sj^.burba'n dr i Ving envir oAijjerit assumed.* / 

(11) :E,.nter your fuel" c os t.s ■ her e" ' whe'n ]^er f ormi ng.^ the analy s i s 
(12^ Assumes- diesel wi;ll^ ^tin 'jQjOOO miaes" between top 'end 

. i ' inspections .and 125',000 miles or mor'e be'twee.n ma'Jor 
• o-yer ha"uls . . 
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GUIDE LINES FOR' 
INCREASING FuVl 
' ECbNOMY 



i 



9.2 PURCHASING TO I1MCREASE FUEL ECONOMY 

FIRST. liEVEI^ ' MEASUREMENT OP- PURCHASmS- BEN-EFITS 
7 ■ ■ The annual .dollar savings for th-e \||^ample d i s c usr.^ ed 
total- ^1,100. ' . ■ ■. ■ ' . 



B^TIMATED AVERAGE 
ANNUAL SAVINGS 



Fuel Savings 
Other Savings 
Total ■•RjBTvings. 



$ 529 
$' 571 

$1 ,Ioq 



Using the information presented on^pa-ges 82-83,, ^he,pa^ 
back period for purf-ha.sing the' di e s e 1-powe r e d " bils is. (l3) : 

\ =. I^^W First Co.st - Saiva[z:e 

- S . Sa'vi ng.s 

$^ ,50 0 - .$i.;qoo.T _ ' . ' ' ' 

»$1 ,100 ■ -xears.. , . ^ ^ 

The ,( year ly )■ straight-line depreciation valjie is- (13) V 
« 



DP 



$ it , 5 0 0 - / $g'. 0 0 0 



= 0 .. 



The return 'on investment is' calculated 'as: 



ROI =..- ?. p^ ' ^^ X,' 10 0^70 



$1 >10-0 V- $5-00 
■ $3 ,50,0 



1^ 



' The purchase of a diesel eng:^ne or^t h.e . scho'o-1 "bus ''"Ik^oks^ ' 
attractp^vei if will\be e,valuat ed ^i n greater det>th on the ■-• 
follo-wing pages.' , p.' ^ .■. <. ]i 



V 



ENERGY CONSERVATION PLiRCHASESLAREeAi 
The MOST ATTRACTIVE INVESTIvfewTS TH 
THE SC.HOOL DISTRICT CAN MAKE. 



h/IQNG 
HAT . 



^ (13 )\ Value of the diesel engi rie ; ' m t ,thaf "you shoul d usie* ,/'%-. 
I- 4 your depreciation scheduiLe for 'ti;;be computation. . ^"^ 
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yy/S0^ MEASUREilENT OF PURCHASiNG BENEFITS' * v . 

. .ir"MSe(2ond leyel purchasing analysis incor^rorat es aii allovr 
•',v-..ance -f or the time value of money in* the form .of a discount 
f-act'Or . A dollar held today^'is worth more than a dollar held 
in some future'time period" b^caus e , of ^ the ^us e of thart dollar 
•"betifeen . now and the future. Present worth analy s i s- ( iU ) -.of f e.r s 
' a ■ way t o ev^duat e . f ut ur e savings in terms of t od^iy ' s dollar s ^ • 
Present ^worth analysis offers a method for evaluating- 
benef it-cosT> rat id^ (B/C) for the district * s investment • The 
formula for. . calculating -the benef^dTt-cois^ r at ios of ftfel ^on-i • ^ • 
. servat ion investment s is shown below. Examples of uniform 
■pte^ent wprth factor^s used in the' c alculat ion . ar e shown on 

\ pa'ge 88, ' ^ t" 

The internal rate of^ return (IRR) can be computed to 
determine . the disC-ount rate. Similarly, school admihistrat ion 

■ may specify discount' rates- based upon such criteria as bor- 
rowing .( i.nt er est ) rates for financing the investment. ^• 



PART V 

GUIOEUINiES.FOR^ 
INCREASING FUEL* 
ECbNdMY 



B 
C 



,B^ 
C 



BENEFIT-COST ANALYSIS 

Benefits ^ U niform Present Wo-rth (^) 



Costs 



First Cost- 



or 



Annual Savings 

' ($) 



Pr es ent Worth 
Factor 



First 
Cost 



A- 



( lU) Also, referred to as Preseilt Value Analysis ; the term. 

"Present Worth "Analysis" is used so as not to confuse tljie 
reader with the "Value Analysis" technique presejited in 
J Part'lV. ■ . . , 
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9:2 PURCHASING TO INCREASE FUEL EGOIMOMY • 

SECOND LEVEL MEASUREMENT OF 'PURCHASING BENEFITS' . . * 

• Recogni zing t'hat fuel p;rices wi 1 1 . incr eas^e in tHe . . 
future, the benefit-cpst ratio equat i'o n '^^o uld be mp<ii f i to 
take this into corr^lderatiorx. ' The average annual fuel c6s.t .. 
increa/ses over equipment, life c an ^ be det ermi ne d by* the . . 
fallowing relationship. , " ' , 



'Average Annual 
. r Fuel Cost 
Over Investment 
Period ($) . 



(Average Fuel 
Price This-. .Year 
($/aallon) " 



1-1 



/uel , , 
P r i c je I 
Increase 
■ Mult ipli er 



■The fuel price incr^ease multiplier is compu'te*d as' 
f ollois : ' ' ^ ' ■ . 



Fuel Price. Increase 
Mult iplier 



N 



(1 + f),^^-- 1^ 



f X N 



Reference 
^ page . 88 



wher e 



f = Est imated, Annual Fuel Price Increase 
N =i .Analysis Period ( Equipment - Li fe ) Y*ears 1^ 



The benefit-cost rati'o equation shown ^n page 85i|?^8'y "be. 
written as follow^ to incorporate the fuel cp'st con^idera- 



ERLC 



t ions 



BENEFIT - COST ANALYSIS METHOD 
GIVING CONSIDERATION TO FUEL PRICE INCREASES 



JSavijic?^ ^ increase Savings ( 

B- _|^($) Multiplied-'' ($) 1 

C ' r First"! ' f ' 



nnua \ 
Fue] 



All Other 
Average 
Annual 



"Pr e s e n t 

Worth 
L Factor-J 



(15) 



:ost 

($1 



'(15)Av 



era^e annual fuel* savings = annual fuel savings /( saving 
this year)* x fuel pri.ce increase multiplier. Also /note that 
First xcbst = investment fdrst cost less sTal^vage value. 



86 
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9.2 PURCHASING TO INCREAl 

SECOITD. iiEVEL MEASUREME 

The uniform. present 




[AS 



' ' ■' ■ . ^ 

BENEFITS ■.. 

ysis method may /'now b"e used 



to calculate the benefit -^ost ' ra>pi/0 for the example presented 
pn.pdges 82-^. ' . / 

Assuming a] jiiscount/.r4t^of 5 percent, the present worth 
f actor\ i s • det ermined 0^ 'be. ^» 7'8 for y ear , 1 i fe time (ref'er 

to the table on^page 8'8(l6)0. ■ ' " • 

An annual fuel pr\ce/incr ease of 12 percent is .pro-j edt ed 
over, the 7 year a'nalys i y per iod • . The fuel.pric^ N^ncr-ea^ 

mult.ipli er to^ repres^n'b/^ the average fuel price has'e^* upon the 

/ • / 

projected increases oyer the analysis- period is computed to 
he. l.ilU as ah^n beiyv^lY) 



, Fu^l P^icL 
Increase MultABflier 



( 1-+ . 12 ) '^-1 
(.12) X ^/ T ) 



2 . 2l-l^_ 



.8li 



= l.l+U 



( 



Th^ fir^t ^ifiar fuel savings total^$529. -Maintenance #. 

cost savings ar/ estimated to total $ 5 7 1 a*nnuariy (see page 

8-3 ) • The firs€ cost of th^ inve.st^ent , less salvages value, is. 

/ ■ * . 

equal to $3,5^0 (refer to page 83)* Entering these value. into 

the benefit-^ost ,rS.tio equation on pa.ge 86 results in: 



I! , 



( I$3 29 -x" 1. +■ $371) ^^ (3.786 } 
T~. ^3 , 500 " ' 

($1 , 3331 X ($.786 ^' _ 
^ ~. I 3 , 5 0 G ■ $3 ,500 



The purchase represents a profitajte^e investment and will- 
r«t,urn/^.2 0 in savings to the school district for each''^^''^ 
invested in purchasing'th? d^ e s e 1 -power ed bus. 



(16) tJse the formula shown on pag^^tS to^calculate present 
worth factors .( PWF ) for o t her^i ac C3t?nt ratas not s^own in 
/the table . _ _ % ^ " . > ' . , 

(17) Refer to the fuel price i nc r e as e mult ipi i er ' on page 88 . 
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PART V 

GUIDELINES FOR 
INCREASINqPUEL 
(ECONOMY. 



.9.2 PUBCHASIIMG TO INCREASE FUEL ECONOM 



/■ 



7 



•A 



LIFETIME 

(L) 

1 
2 
3 

' It 

■ . 5 

7 
& 

• 9 
10 

a 2' 
13 
ll+ 
15 

18 

19 
• 20 

25 
30 
^ 35 



UNIFORM PRESENT WORTH FACTORS 

DISCOUNT R'aTE (D) 



1% 



5% . 



^ 






0. 870 ^ 
1 .■"626..- 
2/283 ' 
"^^5 5 ... 
3 . 352 ' «\, 
3.785\#' ' 



PRFSENi; VALUE- . ^ .^N 
VVH^RF j i - DISCOUNT RATE 

I n\ii^vpstment period 



if 

8. 365^# 
9.071f V 

9.m.- * 

9.6m ■ 



■C5'. 9 5*^ 
-6 '. O^t.7 
'6 .-128 
■6.198 

6 . 25'9 
6^lt'6lt 
6/566 
6.. 617 



U^-^r> th?f?^prmula for rates- - 
not'' shQ.S?n in the^ab^jve table 



J 
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FUFL PRICE INCREASE MUITIPLIER VALUES 



ANALYSIS PERIOD 
YEARS (N) 

3 
5 

.X. 7 

■ 10 

15 



ESTIMATED ANNUAL PRICE INCREASE 



4% 

1 . ou 
1. 08 
'1.13 

1 . 2t) 
1.33" 



8% 



12% 



16% 



1 . 27 
1.U5 

1. 81 



1 . 12 
1 . 27 
l.itlt ; 
1.75 

2..' k9'' 



17 ; 

1. . 38 
1 '. 6 3 ■ 

' .2 1*3 
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REFER TO PAGE 



86 



FOR FUEL PRICE INCREASE MULTIP4-IER*^QUATION. ^ 



/ 



.>.:rj fe*V:.'. . . • ■ ' 
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^ ; 0|i ^ RdHASjMG TJ) INGRCASBWE IeCOJSIOMY 



TIPS 



■J' 



i ct ^ s '/tyiftan^p( 



Station' o-pera-1;; i an^ to 



^ = i ' S^MMAI^ OF V POIr C H A S I ] 

the cJris' 

j y/d'e'fe'^i^Biine vhere ..i^ew .e ^uipmen't* P'Uty:^hases\iaay increase fuel 
• 4.'^^?i^9^y Cpns'i'd'iar <ii,e s-e l^povi^r ed , a,utomatic transmission 
( ■ schoo'lM .Jpus;^ irith tuirbocharjgeK cr^tions tkat use ra:dial tir^s 
t fc) . hel,J> • the scjh^ool .district o*b<fain optimal fuiel economy wheti 
■ , ■•\vec.driora^ally f leasiT^J^e Also review - the • oppor tuifities for : 
;'r.et rof i|it iri-§, ithe' ^curj.en-t"' f le et by staking" advantage of fuel' 
;^^av.i'n;g ^^Bt^ions^^ as engine dera'tirig, radial tires., and 

^.-^t empe^^^^ among^, other measures that were ^ 

la(ds cu3ig,e'^ t he b enef i t ^io fft rat^o -for. each, fuel 



.lecpnomy investment a-rid' ranK the .^^nvestment^* 

V>-Tip5 tha""^ can hel,p the district 'hold 'down costs in an 
era of * spir^-ling inflation indlilde^: - ; ' 

• . ' ■ • ■ iXi ^ ' ' ■ ' ■ 

\ , . • . 1, Purchase di e s e 1-power ed school buses. • 

\ '■ ' ■ ■ i ' ' » . . t 

, t; * • ■ 

Y ■ Look alt the- oppor-;|:unit i e s f'or furt'her 

inc r e as i*ng . di e s e 1 fue*! economy by' /. ' ' 

pur chas ing'/a t urbpcharger 

; r ■ . ■ ' ■ A ' 

Review fche benef i-t-'s.. .of/ r adlq 

c ommunib a t i.on s., r ■ ■ '\ ' • , 

Conkai'de:^' derating engines of the ^ 
'current fleet, if vehi c le.s" ■ ha ve ^eowipr 
t q spar 



y. 



3". 

5 . 
6. 

T . 



Make use of gQvernors when ri.ecessai'y 
to save fuel'. .. 



Sp^e cify a fan clutch or t efiperat ure- 
modulated fan to reduce engine ■ powet 
^demands 



Co-niBiderj a high-temperature"* thermo^stat 
or s}:\utt!ers for your s^chool .bus . toV help 
keep the 'engine i^ the hi g..h e f f i c i e^n'c 
operating ranise. 
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CHASE A SMALLER BbSl c 




/ 



\ ECONOMY J : '■ 



9i2 PURCHASING TO fNCR ^ . 

SUrMiiiARY 0? >URCHks'lNG TIPS: CONTINUED 

' 8. .Upe r adial, it i-r e s . ■ 

9'- PerfoiPfQ a'^^rf.ef it-c oat' ratio analys^is 
■ • ,. ■ to. evaluate, equipment purchases i'. 



10, 

11 
12 
13 



Akt minimum,, compare fuel saii^ingS payback 
-and r eturn on investment • of equp.pment 
pur chas-e s .■ . . - ' /■ . - 





/ 



/ 
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Develop 
"a LI e.qu 




:l.f ic^atiotis for t he , pur c ha se o.f 
Jmeftx that ^ us e s e n&lTgy .\ " , 




Do not pur cha s e' • infer i or ^ e'q.ui pm'ent to -save/ 
money ,i f it use s/^'mor e- energy • ^ ^ / 

Purchase the sma-lles.t "bus wit:^ - the . smalle ^ t 
engine' offering the* most effieiency* that 
f,ulfills transportation needs. - ^ 

• Select ^school bus es with streamline d ; 
frontal des igns .. .whenever possible/' * f" 

• ' ■ ■ ' ' ■ ' •■■■"/ 

Select the. smallest engin^ '^l^hat is' adequate 
for your dd st r ict ''^ s p.6wer n-^eds^, ' 

. If. poss-ible , sel-ept- a,n en$i.ne-vehicl^;^ eom- 
;'^■''' bina t i on t hat . can be e afe i liy and i'n.e xpensively 
'■maintained , 6.n'd ; wh'i c h off er-s the ^(^e st •fuel 

* ■ economy for yotm 'dr,iying ^Environment i"- 

Spec i'fy a lo-w •h'um-|er»^:t' c al rear-axle r^at io 

.-.Sele.ct o)iJ_y the.'p'.pwer ■ ac c ^ s s^r i e^s" rfecessary 
■'■•rror feecurity' and isaf'e-.ty. , 



Purc-has'e ins-truifientat ion if the ^r:ivers 
cannot io it alone/ *^.' 

Don't b uy gasoline with octane , 'higher than 
is ne ce s s ar y to e limi nat e kn oc king . 



Select tSjie t r a^smi s s i on., t lia.t offers the best 
performance in y;(2>.ur .dr^ivin^. e'nvir onfnent . 

Use main t e narfc e and i^uel ec^'ori^my hist or leal 
information for .dec i s ion-ma^-ki ng . . 

WTien practical , .6rder par tsV a*nd supplies in 
volume to obtfe.,in .^the best- price.- 

If y^oii have a smdll f Il^.^et , com'tii^e purchased 
with pt]:;e.r distracts .to g^ain ''purchasing 
'pow^r^'."^. * : ■ ■ . . 

tur ch'a s e f .ue 1 by -'the t r uclclcsia d^ to ob t ain 
di s c ouji.t s •■ - 




So 
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9.^i^URCHASING TO INCREASE FUEL ECONOMY 

SUMMARY 'OF PURC^SING^ TIPS : GONTIETIJED 

/— 26. Base. all purchase decisions on^flejt ™ 

^' ■ performance data, * \ 

; ' ■ 27* Standardise the flee-^ as much as possible 

to allow for "bett ^r;,; invent ory control; and 
volume purcjiasesi tTiis also may reduce 
maint enanc e . training heeds and r esult in 
■'; ' • ■ .better vehiccle servicing, 

^^28,. Have' a used blis , checked^ by a diagnostic- 
"center before purchasing; include fuel 
/ ' . .... economy considerations 'as selection ^ 

cr it er ia • ■ ^ < • _ • ' 

. "29; Inventory parts and order for a full school 

year on a planned basis to obtain th-e 'best 
'ru pr ic e • > 

' 30, Keep abreast ,of new equipment that saves 
■fuel- •^ « ' , ' 

^ ■ . V 31. ■Ra€rol*"it th^fe fleet t o • s ave ^f uel ; the z 
^ retrofit of an electronic i_gnilj^on 

svstem is an example of^ fuel saving 

WKj. ^ V 

ff ' practices . 
^ ' ' ' ^» - — 

^•32. Replace or repair buses tha.t use excessive 

f^el as soon as it is economically f^asi)^le 




PURCHASING IS AN IMPORTXNT PART 
OF FUEL ECONOMY MAMAGEN1EIV\T. 

MAKf THE MOST OF EACH DOLLAR. 
PURCHASE WISELY. 
PURCHASE FOR FUEL ECONOMY. 
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9.3 DR4VINGTFOR OPTIMUM FUEL ECfONOMY , ^ W^i 

DRIVER ATTITUDES'' AND FUEL- ECONOMY ^ • ' ' * • 

Dj-iver motivation is. a very important ^element ' in- , t he 
district's fuel econom;^ management pP'Og-ram. School bua^ 
driver s for ^ the most pari, are^ not highly t r aine d- -spe c i all st s 
who have' spent several y/ars in preparation for the' Vask that , 
they must perform. ' t hey q^^^ make up for jbhis. with 



a 



•proper attitude and "behind the wheel'* experience.' By 
exercising goad common sense an;? having a sincere desire to 
save fuel,' they can highly successful in driving safely, 
and in square z ing ' mor e mifjl^es -from each gallorT'^^^f ue 1 it they 
are properly instructed al^d m^ivated. Attitude is the./^ 
-difference between sue c e s s an d f ai lure . . ^ 



The driving st^ff should be train^ tp use techniques. " 
that offer improved fuel .economy . Incorporate a unit on *' 
"driving f ar ^incrisased fuel economy" in the training program.. ' 
Each driver must accept the r e s-pons ibi li ty 'f or the vehi c I'e.;.. : . 
assigned--a very special' and very expensive vehicle. ,PraVide. 
drivers with. the knowledge and rmot ivat i^^^io drive safely ^nd 
t'o cons'ferve f uel J - \. 

This sect ionj of f ers S^ips for raotivati.ng apd training • 
the dis tr i ct ' s^-^rtHiool bus drivers to 'dri\e^for more ^miles-per- 
gallon. Driving i^rSctices that 'lead to greater fuel econp.myf'^ 
are listed *on tti^ f o ]. i owi^jrg^ p age s . These practices can be 
incorporate"^ inh<- 9 unit on ''fu^el economy"^ in li-he driver ■ 
training prop;ram. F r o v i d e . y o bu s drivers 'with the Infor- 
mation they nepH tp driv*=> for more miles -per-gallon ; raativate 
"them drive, c^afely and to drive for greater fuel feconomy. . 



A 
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'/v^^Nif'^f/^^^^ an • importaijt; p^ri' of ' ■ofe't.fe'ining/ ai;id ntairj;^^^ 

^■^Wj-'taitiing.: optimum^ ecpnomy. .^eyierv the following' t'ipajfbit* / 

V' 0'^'^}i-e^i?i'xi^ -^TX^^ mo't ivati6n Rt0k high ley^l. ' ;.v7; 



/ 




Tips MOTIVATIN(^ DRIVERS ; ; ■ v' ' 
TO DRIVE FOR G^tATER FUEL ECONOMY? ^ • ^0 

' Re-exakine the ^driver training prpgr«.m; br iiig ■ I^P/;* ' . . 
' txO'date to foeet the district's f uel\ 4c onomy mana|feb^^^ 
goa.ls and objectives-. ^" ^ j \. ;:^/r*y'V^' - y • 

Develop a spirit^ of friendly' competition amoi;i!g', ,.<$i*,i,v^'r 
•f-di sc us this 'in the^ driver training. lirogram . ■' ^ ' 

*Post weekly or monthly' vehicle and df iver ■ f uel ■ consui^P,-" • 
tion lists i give dl^ivers r ecogiiition' f a jvob w.eil; done'. ' 



Post 'a jj^hart^'comparing c urr en-t f uel ■ s aving s. to. the , . 
district's fuel ec onomy ' manag ement goals* ■ Shpw< the 
staff how^ much fuel has been saved. 

Use dr^iver progress repor4:s as a '-me c hani S,m for keeping 
motivation* high . • . ' »■ ' . ' . 

Place fuel* ecoi 
peri i c b ^ s i s 

Publici^ze go 
r^iecognition . 

Ap^recvate good pe i\^orma^nc e ; thank drivers^ f 05; i job 
well 4one . \ ^ » , 

Solicit ideas from drivei^s tcr improve 'fue^ economy 
performance in thp school district. 



Place fuel* economy, lit er ature .in ■ pay . enve^lopes o^n a 



Publici^ze good performance; g^t^^' the drivers . 



I 



ERIC 



EXPECT MORE. THE DRIVERS CAN DO IT. 
GIVE THEM REASONS TO DRIVE 
FOH GREATER FUEL ECONOMY. 



0 




1? 



p quJdelinies f?;pB . 
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9.3 OBlVlNG FOB OPTIMUM FUEL ECONOPJiY 

■ •; ^ , Ak- Impromptu meeting held: each morjiing hef o4^^ id^i- vers 
^tart ^^lielr; Js-uns , ^ or at least ' cx4c_e a W6,ek, is A' ':s^'odi ''^eh%c( " 
for discussing, both •fuel ec onomw^and "ga f et.y pr6,a?; 



and safety j^rog^XemsK- 
liye ; i^ ,di.f f erent part.s of. * he- vc ommunitjr. ■-■ Such, a meetdhg-' ••'•^i^' ■•v.-. 
^ ' allows 'for %i.SQ us s i on^ 'of ^eiiatiex^-cdnditlons , MetWr s'l'^^ ->j^r> "'• V ? . 
.>-h^zards, and other factors , that can affect fuea. econpmy and . ' . ' ■ 
•safety. This m^^.etlag als o 'i^r ovi : ah opport uni.ty;\ fs>r 



drivers arid supervisors to discuss other- isVil-es/.^b reimport aj|^*^'^^^^ 






. DRIVER-VEHICLE RESPONSIBILJ^S 

THAT SHOULD BE/\ PART OF EVERY MANAGEME^T>RDGRAM. ^ :% 

Practice a reguO^ar 'program trf daily -yehiclfe in s'a^.cii">6n^ 
using pre-scribed procedures. .' - ' '''^i^' 



□ 



■MaXe sure that .oil and water levels an'd tire ^nS^lation 
press.ure are proper and that no loos^Vires or - hoses 
a^r.e present. ''V - ' . , 



Listen- for t r oub le-^-make sure that the. engine* sound._^, 
right and no . unusual noises occur',- 




H . 

9"y. 



ee'l_ for • trouble — make sure the brakes >hoid.'Hrt:.ii'6- l^i 1 e . ''^ 
and it accelerat.es properly. •■. • 



f 



□ . Look' for.. trouble---ch.eck all' gauges t. Q^Tnak^:: j*^;^ -t'h^-y; 
are reading correctly. . .-^t ^- \- ■^'\ 

□ 



.Smell for t r buble-^make , sur ^ ^'no unusual" Qdor^s* v^r e- 
present , , ^ ' 



\j^ent alj y ^alert . . ' 

Be phy s i c R 1 ly a lert . ' ' - 

Report .any occurrence of a vehicle problem'. 

Last, but not least, drive defensively and drive to 
save fuel . 
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ms^ Q^ Ji^^^ PUEL ECONOMY - ^ 

PART -OF THE DRIVER TRAIN'IIfCi jBR^l&R^^^ 
' ■ ^li^ driver '.is wit-h the bus^every* day 'and " Jb'; " 

•'^^' - 'm^^ likely .'to, notic^' f aulty, vehicle ope^r at ioji L^l^'i-^h 

crease f uel"-' cons.iilnpt ipn • Driverswcan prolong; |j:he ^m^ehaiiic^al 
life- of each h.us^,' by-» making maintenance 'avails jolf/ piroTplemS;>:-\^ ."n 

• Emphasis^ ^^^n driver r e-^e ducat ion ' to ihcri^ase -fy.'ei . 
economy ' exl.p.ei*t i se pays 'nuniei^eus' di v^idends . The- mor e ;^nipwle:dg^^^^ 
dr iyer s . have ah-out -their equipment and -the fundamentals Of' , 
' .operation,' tOie better position they are in ' t o dr ive f or ' 



maximum 



economy..*. 



T 



MANAGEMENT TIPS FOR HELPING QRIVERS SA>1^E FUEL. 



□ Re-educat& drivers to. "q^se techniques t.hat leetd to 
: increa|ed fuel economy ; efer ^t o Chapter 5. to r'eviev.v 
" the' factors that affect fuel eponomy. 



□ 
□ 



Hold workshops with m-aintenance and driver personnel 
on a periodic basis to consplidate^ fuel*" saving 
knowle dgis . 

while the bus i s ■ • " dea^^^adi ng" to 

f 



Train new drivers 
save fuel. 



p 



Enf ore e a' maximum S'peed limit'. ' ' • ' 

Make ^drivers aware of the fuel economy penalties* of un- 
authorized ^tops. ^ . 

Make, driVefrs aware of the fuel economy penalties due, 
to unnecessary engine idling* ^. 

Develop l.nc^nj:ives for re^ducing vehicl^e fuel 
consumption in your operation. ^ 

j I 'Post fuel co^umption results; recognize performance*.* 



.4 INCENTIVES AND EMI^LOYEE RECOGNITION 



<^ FOR A"JOB WELL DONE" ' 

ARE AN IMPORTANT PART ^ 
OF FUEL ECONOMY MANAGEMENT. 



her|c 
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9^3^ bRiyiNG FOR OPTIMUM FUEL ECOr 

• fFyEL'.,. ECONOMY" AS A ' PART OF ■ DRIVER TRAININa PflQGRAM 

; IncOT'por at e a unit on driving for trette'r \fuel jconomy 
VfLto'vthe training program and test driver skilis in the. road 
' -test:. . ■ . . ; \ . 



Th.e c,r it er i a ' t hat allov a vehiole to. oh.tain , incr eas ed 

fuel economjy ar e s imi la,r. . i'n many respecVts to the hasiQ 

• skills tha,^ .are needed to drive more safely ^ All School 

bus drivers should be examined to. make^ ^pure that they have 

• ■* . *' ' ■ ' ' 

mastered these skills. ' I 4 ^ 



SCHOOL BUS DRIVER^ ROAD TES^SK ILLS 
THAT LEAD TO FUEL SAVINGS 

Pjr e-t r ip in spect ion- ^-check%ng eq.uipment 't.hat " 
affects fuel consumption such as oil level anci 
tire inflation pressure. / / - ■ , <• . ■ ^ ■ 

»■ 4 

. gt'arting and stopping the v-ehi cle --havihg^ skills' 
. to accelerate and d,«celerate 'gradually^. 

Driving maneuver s - -pas s i ng'^, t ur ni ng ' and 'driving 
at'.'-as constarit a speedas^is possibleto max imi ze 
vehicle miles-per^gallon ; looking ahead to' avoid 
dangerous ■ and fuei vasting situat'ioYis . 

Q ^ ..." 
Stopping - - shutting the engine off^ when the. bus 
will be stopped f^or more t^^^ lfminute\ 

br iving speeds — maintaining speeds that are safe 
an'dres-ult xn more m-i le s-pe r -gallon 

0 

P(^st-trip- -record iNfig fuel consumption and reporting 
problems - " ) . ^ . ■ , ^ " . 



PROVIDE THE PERSP€CTIVE FOR DRIVING SAFER 
AND FOR DRIVING TO GET MORE MILES-PER-GAlLON, 
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JNCRE^ING FUEL 



9.3 DRIVING i^Rr^PTIIV|UM''FllEL EqONiOMY 

, ^ ' J' 

TIPS HVTSTARTtNGTHE SCHOOL . 

Alyaxs Ve'member t'he pr^e-dr iving inspfrptiQn cl^eck -T^fl^O 'litk for 
trroutiiej f.pel for ■ trouble ^ smeL.1 for trouble, Jik^^[J^I--^ 
listen -for trooible. . . . " ^ *^ .J 



□ 



□ 
□ 




r 



□ 



:Drlve away ^soon a^;^^]:^ turning on the egfgine; prolonged 
'Varm u-p*' is hot necessg.ry^ Drive sloviXy ujitil 'ilieT 
engin^e ■wg.rins up. M*aximum ♦f uel economy cannot b^/ Ob- ^ 
tp.ined ui{tll the eng..^n_e^as- warmed . , . * 

Gradually, incr^ease speed^--*4 ^^1^ rabloj-t starts fer^\,fuel 
wasters and can harm' the Engine • ^ ^ ^3^.. 

Run through the • low . g ear s gently,- but quiclcly,^ 
th^ higher gear s which are the most efficient fue^V 
economy rang e\ ^ ^ " 

SHIFTING FOR MORE MIL'ES-PER'-GALLON 

- , . \ ' ' . ^ V 

Don't lug the engine--this places a sto^re straih o'^^ 



qomponents such as b^arrLngs and. cylin^Sr walls .and 
r^esu-lts in premat^a?^ engine wear. ^ 



TYPICAL MILES-PER-HOUR TO BE REl\CHED 
-BEFORE UPSHIFTING OR DOWNSHIFTING 



fl to 2 Gear 

""2 to 3 Gear 

«^'^6 h GearX 

.'U 'to 5 Ge-ar 



T-15 M..P,.H. 5 to it Gear:., 

10-15 M..P^|«''.- U -to 3 Gear ' 

20-25 M.5^.H.' 3 to 2 Gear 

, 30-U'O M.P. .H. t o 1 Gear 

^Note: fesifc/'vill vary slightly depending. on the engin^make', 
transmission, gear ratio, "and ter'r-ain. 



:30-.3 5 M.P.H. 

15-20 m.p:h. 

5-l(| M.P.H. 
-Stoj)^ 



Source: California School Bus'^ Han'db ook , 1976 



□ 



Don't' skip gears when upshifting with a load.'^. 

Shift into. higher gears as soon as -possible without 
lugging the engine. , , • 
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'quidelines for y* ' ^\. | V, 

INCFIEASilMG FUEL ^ * 

ECONOMY V ' ^ ^ ^ 




9.3 DRIVING FOR OPTIMUM FUEL ECONOMY 

,/• '"■ • . ^ , > 

',.,TIPS^ 1$( DRIVING FOR^UEL ECONOMY/ . ' ^ 

o Observe speed limits; keeping the veh3rx:le^s spe^d 
■ *lov off^ers safety aad fuel economy "benefits. * 

' \ ■ • \ ■ - 

" " . " o* * Drive sloVly on -Tinp^tsved road's and roa'hs with shairp ^ 

■V^ ■ ' . ^ projecting stones. ^ * . ' * ^ ' 

^. o Drive slower 'd^i* cur'ves/ ^* . 

o Dr4ve )ief ensi vely - and "brak^ sparingly — every time 
the brake is app li ed inert ia s reduc e d . ar^d extra 
'fuel is required to "bring the, vehicle "back Up to^ 
cruisingspeed. i ^ 

\j 

o KTeep proper distance "between, the "bus and ^*e. vehicle 
in front of it; driving too close is a safety hazard 
it also necessitates extra "braking demands • 

o Drive at a st.eady and as ne^r as const9.nt a- speed as 
is practical. Keep an eye on traffic far ahe.ad of 
, ^ the bus tj^ help' plan ahead. 



o Change laftes smoothly; don't pump the gas pedal ^ 
unnecessarily. , 

♦ o Don^t ride fhe c lut c h--never use it to hold the ^ 

vehicle on an incline by slipping it . " "^"^ ' 

When approaching a hill, build up speed gradually^ 
but^^early and ^Q-iritain it until the vehicle is near 
' . * . t h^e crest — reduce it and let the potential energy 

of the vehicle' power it. to maiiatain speed. 



Use. the same practices when dri-ving back to the bus 
terminal that you would, use wh.en transporting 
pupils . 



MAKIIJjIG DRIVING. FOR FUEL ECONOMY A PERSON/\L CONTEST. 
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9.3 DRIVING^OR OPTIMUfyUEUEL ECONOMY 
, HPS IN STOPPING THE SCHOOL BUS 

« 

II Lf tha bus is going to be s^^pped for ^ore tha^n 1 
I minut^e, shut the engine off.\^ . 



( 



□ 



Never* speed up tl^ engine bel'ore^urning off tlae 



igntt^^on*. 



peed up t^^ engine be;^o3 

nf. - • • 

S 



.RfeCORD K?lll»ING AJMD FUEL ECONOMY 

Accurate measurement s . are an important part of obtaining 
and mainlj^aijiing good fuel economy. Reco;?4 fuel use' daily-- 
to the nearest tenth of a gallon if possible. t 

■ Try to have the fuel tank filled up to the same level 
each . time. Also try to have- the bus in th^.same pa^sition- ' 
during fill ups . This will- allow more accurate gas mileage^ 
information to be reborded. 

Today '."s fuel .tanks are irregular, in shajSe and can. contain 
air pockets. Fuel use should be recorded daily , but iMi is 
better to calculaT:e fuel consumption ov^r a span, of at l^east 
three t.o five fill-up^^to make si^r^ the pos*sibilft»ies of 
error -are reduced. > 5^ ** . 

Use the following table as* a guide for r ec or ding . fuel 
.economy. Compare* the economy in\ subsequent weeks. A . 
frequent check of the miles-per-gallen ^^^iH idenl:ify 

potential problems and indicate when the engine is not 

*" . ' ■ - 

perf-ormin'lg ^at peak efficiencv. 



( 



■ V 



DRIVE SLOWER! 



■J. 
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;9.3 DRIVING FOR OPTIMUM ^UEL ECONOMY 

K : 



* FUEL ECONOMY F^ECORD 



VEHICLE 



)D READINGS 

PRIOR READING 




toi;als 



PERIOD READINGS 

DATE 

\ 

'DATP 



DATE _ 
DATE_ 
DATE_ 
TQT^i 



• .4 

ODOMETER ^" 
READING 

(M«3ES) 



(1) L 



(2) 



<1 



(1). 



(2) 



IVER 



FUE.L 
(GALLONS) 



_ ± 



•ry Over To 
New Sheet 



(3) 



QIL 
(QUARTS) 



f 



/ 



7" 



Carry Ove:^. Tp^/ 
New Sheet,' 



\ 



Carry Over To 
New Sheet 



(3) 



Carry Over To 
New Sheet 



MILES DR'IVEN f- (2) 

FUEL (GALLONS) = (3) 



- (1) 



FUEL ECONO.MY = Miles Drive^ 

Fuel (Gallons) 

OIL USED = (1+)^ 



MPG 



OIL ECONOMY^ = 



es Driven 



Oil Used. 



,MPQ 



CONSULT THE U. S. DEPARTMENT OF TRANSPORTATION 
PUBLICATION SERIES FUEL ECONOMY THRCTUGH 
TEAMWORK, PUBi-ICATION NO. 3, FOR POCKET-SIZED 
RECORDING GUIDES. 
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2 
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9.3 DRIVING FOR OPTIMUM FUEL ECONOMY 




PART V 

DELINE 
1EASINI 
ECONOMY 



Mn>ITj0NAL TI^S TO IJICREA^E SCHOOL BUS J^ILES-PER'-GALLON ' 

• 1. Maintain a* st eady.', , sof t foot on the gas pedal. 

2. pon't'pump the gas. pecj^l.; ^ * 

^^3. . Observe the speed limit. Don't *si^eed. ' ^ - 

^ hi. * Acceierate smoo4ihly^ f r om. a stop and when changing 
speed'S. - ' * » >J1 

^5. ' Anrfii.cipate stops. 



GUIDELINESf^OR ^ 
INCREASINGTUEL 



r 



6. 

4 



10. 

11. 

12. 
13. 

15 



16. 



IT. 



Watch traffic far ahead so yciu can plan traffic 
move's early; use the Vrakes Sparingly. 

Never ride the brajce or clutch. 

Mer g e - smoot hly ; time vehicle ^pprpaches. 

Adjust driving methods to r oad,^'ondit iqns . 

Minimize or eliminate engine warm-up time. 

■ Drive slowly during engine, w.arm-up perio^s^ 

At intersections on a hill use the TDrak^e instead of 
t%ie clutch to'^hold posi-y.on. 

When starting uphill use the brakes to prevent 
rolling backwards. 

Don't start the engine until everyone is ready to go 
avoid Jackrabbit starts. 

Don^t "rev up" the engine before turning off. the 
ignition. . 

Turn off all "power consuming systems before turning 
off the ignition^. • ' 

Shut off the engine if the vehicle is going to. he 
stopped for more than one minute. ., 



l8. Think fuel economy'. . 

19j>^Avoid ^uel spilage when refueling buses. 

20. Maintain patienc^ CQ'i}«;;t esy , and good humbr b 

21. Make driving q/^personaK contest; try as many fue-^ 
economy oper ailing techniques as possible. 
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PART V ^ i J - 

GUIDELINES FOR - \ ;^ ^ * 

"Increasing fuel ^ . . y * ^ 

ECONOMY ' rj ^ ^ I ^ I 

9.4 (PLANI\ilN6 t0 INCREASE FUEl^ . ^ • 

* BU%? ROUT IKG- AND SC^EDV^LTNG ' . ^ \^ / 

^ , ^'Routj^ng. ai^jjP s'che,duling represent a.i>e^s vhe3;^e many. 

...^ fj^allojas pV- fuel* 'ajid capital outlay ({o.lla;rs can be. saved in^ 
operation. Routing ana,lysis is a *^highly complex opef at i6^!^ 
for the avera^^ school district. *\^fec-^ive routing^t 
\chool buses requires muqh time and'effdrt to evaluate tfie » 



interrelationships of* t&e*. factors 'list*ed;> on th\^ i^oilowing 
" page. Good roAiting practices are -based on three princj^le 
\^ factors: s^afety, efficiency, and fuel, economy. Scheduling 



similarly, represents the key tq transportation system . 
eJbf ect ivenes s in c\5^ j unct ipia^ wit h defining • the. apt imum, routes 
^ Each route should be designed to load eaich bus to legal 

capacity. Pupil age, health, and physical cpnditi-on,' along 
with trip distances, road conditions, scliool schedules , and 
FederalVariid State Government regulations hay^' to be given 
consideration ir^ route design and in matching the vehicle to 
the route. 

Pupil loading and unloading points should' be* designated 
so .that they support pupil t r anspor t at ion . :ef f i ci ency in a 
safe an^ economical manner. \/ ^ 



ROUTING AND SCHEDULING ARE TRE MECHANISMS 
\ THAT MAKE'FUEL SAVINGS G«)ALS A REALITY. 



9.4 PLAI^NING TO INCREASE FUEL ECOKiOI\^ 



PARTY 

GUIOEMNESFOR 

INCREASiING FUgL 

, E5onI»myC^^ , 
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T. 

8. 

9- 

t ' 
10. 

11 . 

12. 
13- 

■lU. 
15- 

16 



flPS IIM DESIGNING PRACTICAL ROLITES 
THAT PROMOTE FUEL ECONOMV 

Pupils- Ishould ride }:hf Vs ho^"t e^t ' d i st anc e and time 
possible-. . ■ ^ . ' , ' - 



Inso/ar as possiTi^e, roUt es -^ould begin at the 
periphery of the scHool attendance area and follow 
Jiihe shortest 5 safest way to school. ' 

- ' • . - 

Road conditions and traffic volume, eff^ect s on route 
time and di^stance shoUld be analyzed- and given > 
•consideration in vehicle assignment. ' 4 * 



Reg 05^ 



s ervi c 



izing miles are cheaper than buses, use 



multiile-trip routing whenpossible; a bus can. 



e mo re than one route 



When possible, reduce the number of bus stops along 
a route. This reduces safety hazards/ in loading/ 
unloading pupils; it also is a fuel economy measure. 

Use e'::pr es sway s for express runs and "deadheading^' 
only. 

Do not schedule, multiple buses over the same route; 
it provides pupils with an opportunity to ride any 
Tdus that comes along and can affect safety and fuel 
economy. v 



Eliminate door-to-door service; use zone ' loading 

servicing whenever feas>fcle . 

When possible, equalize routes in terms ^of miles; 
this provides a framework' for even depr e,c iat ion and 
a regular pattern of replacement-. 

Insofar" as possible, eliminate natural hazards (e.g., 
hills) and man-made haz*ards {e.g. ,. railroad crossings, 
dead-ends, and private roads)('aloi:« each route. 

J t^^«*^ifl3-d 



Use feeder buses to increas'e safe- 



fuel economy 



Residence side load/unload , on heavily traveled roads 

Increase pupil walking di st anc e -when safe and 
practical to. do so. 

Use the most efficient bus on the longest run. 

Do not use bigger and less f uel^ef f icient buses 
than needed. 

Refer to the "planning tips" offered at the end 

of Section 9.^ for further suggestions^ . ^ 
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9^4 PLANNING TO IMCREA^E FUEL ECONOMY, 



i V, ..COI^PUTERIZED VERSUS MANUAL APPROACH] 
' y 4vr -Evidence i s - a,v,ai lable to show that||[|^t omatic . approaches 

, t • to rcSH^ting 'and^cheduling can jf-educe cds^s. There are- also 

^ advantage^ to ' many Vapual systems in .^se", prj^marily for small 

districts. \ JiiLether routing and' schednilitig are performed .j 

^manually or using the ass^istance of a computer, one- must 

make sure that* the planning .cr/i;feria" an'St^-s-ejr fa-ctors ^ 

ar^e comprehensively ilnvest igat ed with regard to t'heir impacts 
upon fuel, use and cos\. 

First year savings of- three"" School districts due to 
implementing computerized routing ar.^ sh*(^n below. In 
general, the f i r sli ye ar - of aul'omated systems use represents a 
criticaj. evaluation pe^od for comparison. This period re- 
quires much effbrt and /c ommitment by the t r a-asport at i on 
depart.ment to Implement the system. 



FIRST YEAR SAVINGS RECORDED By 
tHREE SCHOOL DISTRICTS DUE TO USE OF 
COMPUl"ERIZED ROUTING AND SCHEDULING TOOLS 



SCHOOL DISTRJCT 

Acalane s , ?Calif. 



Gross Savings: 
Co-st Of . Servi c e : 
Net Savings : 

Hor sehead j_ New Yprk 



Cost Savings* : 



New Pa-ltz , New Yoi/k 



C ost S avi ngs : 
Cost Re du cation?* : 



FIRST YEAR 
COST -SAVINGS 

$ 29,000 
$ 15,800 
$ 13,200 



$15 ^ ."807 



$ 55«U29 



METHOD OF 
ACCQMPLISHMENT 

Reduced bus use, miles 
t raveled , and saved 
7,500 gallons of fuel 
ea*ch yeai^ . ^ 

Reduced need for addi- 
tional ne*W^ buses and • 
^miles driven . 

*-\ 

Reduc ed bus purchase 
requirements and miles 



33 



Saving-s driven . 



^Includes reductions of scheduled bus purchases due to 
optimal route selection. 



Sq.u^ce: BR I Systems, Inc., based upQn cost information 
^. ■ , obtained from school' districts.' 
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9.4 PLANNING TO INCREASE FUEL, ECONOMY 

Strategy for implementation 




' - / 

.T^chniqL^eg from" pin mai5s to automated' cAnput grf^ized tQXils 
are used for routing.' Both manual ahd ^mputerized approaches^ 
require a st-rong commitment to maNke them work. • 

* A di'sadyarn.ta^e of manual agproache.s is the time^^quir 

• meat. f;&r. a'n opt iitium ' tout e analysis. Soi^t/fions^ may also.-be 
based upon subj ect ive" rat her than objective reasoning, "^n ^ 
the other hand, computerized apT)roaches req%ii^e a relatively^ 

• larger, investment of time and dollars t,o^ design them\;o the 
"^eeds of thte district . ; ■ •. 

^. - Do not V'^s regard the, use of automated routing jpethods- , 
■ becautae of their 'complexity . ^Once implemented, they can pro-, 
vide fi^nswers to many "what if" CLuestions faced by management 
operating within a limited budget." Also do. not expect over- 
night results. Follow a strategy for design afTd us« of these 
tools . ■ - 



^ TYPICAL STRATEGY FOR IMPLEMENTING COMPUTERIZED ROUTING 
AND SCHEDULING TOOLS IF YOU DO IT YOURSELF 



Implementation Guidelines 



The entire system does not necessar.ily have to be designed 
at one' time. ' Consider an approach that addresses one- 
segment of the problem initially. Implement it , Verify 
-it, arid update it in a series'.of planned steps. 



■Design Strategy 



2. 



3. 



Allow ample time for analysis of the district requirements 
that must be ' addr es sed . It requires time to translate 
..goals and objectives Into a system design. 
Don't de'sign 'a "lilack box."^ Specify functional elements 
that will be developed, onfe" at a tim^, in ^^co/liance wit! 
a management plan. 

Although trained specialists will generally be involved 
in system deve lopme nt , invit e par t ic'ipat i on f r pm users 
of the data during system des.ign .planning to identify 
the type and format of information that will . of fe.r 
maximum benefits. ■ 
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9.4 PLANl/lNG Jp INCREASE FUEL ECONO^ 

PROBLEMS FAC^D IN SY^TE;;^ IMPLE 
. NoNrouting system^ffe witlho 




problems . 



^The 



I 



ERIC 

\ \ 



fallowing \ 



s.ummar*!Lzes solutions to som«^f th.e major problems -faced . 



3 



2 , 



/ MANUAL ROUTING ^'rOBLEM Sdu^^ 

MAJOR PROBLEMS . ^ ) POTENTlAL'SOLjlmONS . 

•TlmV consumirrg — t*ial a^id 1.' Make^se, of, a traii:|-'ed 
. error ; hesit.ati|on to.\-go 
back "to the] drawing 



board , 



\ 



Reluctance to compr'feheri- 
si'/ely review new route'' 
choices. 

Erroneous ''data. 



Tendency to add routes 
and buses rather than 
disturb "once pr o ven" 



1+ 



analyst whose- re,^po*n^- 
sibilities, include. ipiprovecL 
r out e^lanripi^pgi. 

P ro^ i cj e in c*C n t ives Sor. 
proven "sa.vings . " 

Place emphasis on better 
'data collection procedures* 



Similar to 
2 . 



solutions 1 and 



rou^t 




AUTOMATEDi^OUTING PROBLEM SOLrUTlOE 



MAJOR PROBLEMS 

Erroneous data output. 



6. 
'8? 



*Lack 5)f trained people 
implement the system, 



People^ do not kno\^ how to 
make it vorTc. 

. / 
Dedication to making the 

program work. 

Program no-^' tailored to. 
schoojl^ distr rc-tr7|- 



Readability of data- 
output . , 

Network analysis errors. 

Maps are not produced-- 
only schedules. 



POTENTIAL SOLUTIONS^ 

Data collectioA and input or 
^proces3ing to.ols are inr 
adequate; "improve them. 

)Hi re professionals or., con- 
tract .for-^a- 'proven s ervi c i 
on an as-needed basis. 



5 



7 

8 



Take advantage of industry . 
to train them; refer to 
Solut ion ^2 , 

Provide inc ent ives for 

"dollar savings,"* 

.. • 

General pur pose concepts may' 
not work. Take the time, 
effort, and dollars to mod- 
ify tools to meet the 
district ' s reqUirem^^^it s , 4f 

Develop computer programs to 
translate information iht o a 
more^ usable format. 

Place emphas i s upon better 
zone definitions. 

Use computer plotting con- 
tract services ;• refer to 
s*o 1 ut i o n 6 , . ' 
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9.4 PLANNING TCHA^ ECONOMY^ 

PROBLEi*e PACED IN SYSTEM IMPLEM]^lN(lTION 

^A'lthough nfany organizations o^fej r out e planfeiing- as^sis- 
■iance/ not ev^ry t echniciue . i.| r ighV-.ror^ ever y sit\at\LGn. LooJ^: 
t'o pr of es s*ion.als vho understar^d th^_^roblems., of th"? die tr ict * 



and are prcvpared 
n,eeded. The hierarchy o 



to giV^a the type x) 



f assistance that as 
routing cho^Lces shJ5>wn Tjelow may 



.appear*" simplified . but ever y^xperi.enc ed. transportation 



supoA-visor . recognizes the -in^ny factors that ^'u^ be give^ 
e-bnsideration ii^ designing ^h^ "final" route." " Of import*ance , 
r.outes should nCt be "pjitched" so as to expose children- to 
hazards or unreasonaTtrlse conS.itions. ^m. ' 



T • ' . • 



5' . 



TYPICAL ROUTINag 

□Vision STEPS f I' 



~7 



DECISION 

oRiri^ ' 




TRIP 
PLAN NOJ 1 



TRIP 
^LAN NO. 2 



SCHEDULE NO. 1 



SCHEDULE NO. 2 




DESTINATIONS 



PATHS 



ERIC 



ADDRESS THE TOtAL PROBJ^EM.. 
DON'T BE AFRAID TO SEEK OUT SPECIALIZED SKILLS - 
TO ASSIST iri PERFORMING^THESE liyiPORTANT FUfQCTIONS. < 



^ ■. 
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PARTV 

JIDELIN^QFOR 
ItREASING FUEL 
ECONOMY 



M PLANNING T 

•SUMMARY OF TIPS 




E FUEL ECONOMY J 6 / \^ ' ^ 

IMPROVE FUEL ECONOMY ,' 
There are nuiiferous areas tha-t can. be inveS'ligat ed to. ^ 
determine -if '^tVe school district can'reduce its -^el. ►con,*-*" 
sumjition and^'jper.at ing costs. The f olxj-owing list of |^gges-" 
tions^s offered tp assist in ^dqfiriTKg o^ortunlties for £uel*t?'{l 
savings. Review them and #ee "which are appli cahlfe^ t o,< your 
operat i on . . 



1 . 
2, 
3 
h 



6\ 



8, 

9 
10 



Coo iv^in a t e\^ c rm^oA c^alen*dars insofar as p'o s s i h 1 e 
y^o consolidate^ bus us 



Coordinate school start-and-d'ismissal t imes ' to \ 

■""mjrnimi^e bus,tr%.vel. ' . . . ^ 

c • ■ * . . ^ ■ ■ • 

Eliminate s tagger e d"" di smi s*sal times iii tft'^'^same 

building . 

Encourage ' the use of bicycles; prtovide acteq.uate 
pr^otection for their storage. 

' Strictly enforce walking distance statutes. 
• Increase walking distance's. ■ ^ , , itfd^' 

Allow school staff members to ride buses when 

fea^eible. » 

Let/a^der students use ;^ublic mass . t r anspd*r tat4/^n 
when it is available; restrict the use of the 
,schoolparking lot area. ' ^ 

- Centrs^lize special education cQ^as^ses when 

practical to do so. . • ' 

Modify attendance boundaries when such oppor-^ 
tunities are present, to minimize .travel needs. . 



MAKE THESE'TIPS'A PA>T OF YOUR STRATEGY 
TO SAVE FUEL. COIMSULT THE ADDITIONAL TIPS 
THE FOLLOWING PAGES TO INCREASE 
FUEL SAVINGS. 
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9.4 PtANNli^G TO INCBlfe^^^^ 

-SUMMAKY of T.IES... T0"-IMPR0yE^ FUEL ECONO^fe : CONTINUED 




» PART V 

GyiDCLINESPOR 
INCpEASlNG FUEL 
ECONOMY 



{ 



18. 

19- 

20 . 
21 . 
22 . 



2k. 



25 . 
26. 

27. 

28. 



/ 




11. -^eleqt tJ^ correct 'vehicle for the ,ta,sk. ^ 
12". Avoid^ peak ..traffic situat foils whenever possib:le >^ 
13,. «Hold inservici r>r o^Krams . t ft r e-e.^J^i^feat e the sta^f 



•Hold inseryic^ pr O'grams- ^ tft r e-e.^ 
.ahout^' :f uel economy^* pi? act ides . . ^ 

il?'. Make 's^ure staff" Tnembers un^der.s 
tut^^^^unaccepii^ble' p^rf^formanc 



hialS c6ns t i— 



15* .Per iodically,.,r,eyi;/e^ routes;^ ufdat e-'-them wh^fi 



nec es s-^r ;^ ^ 



l6.. Aydi^ dirt- -.and. gravel roads ^f ot he;.p,^^yut'^ 
i ^ .■.^•f.a va'ilab'lie,. . * ^ - 



29. 

30. 



Lengthen ' distances "between pick-^up points,' 
Have older s t ud ent s ^. walk to a jmain. roa?i,.fpr 
lokdin'-g / . ' . • ' • ' V 

Use "zone loading" with stops ^paced as far apart 
as is fe^^sihle. ' ^ ^ * 

Make sur^ that drivers* avoid courtesy stops. 

Enforce a maximum speed limit- on routes. ^\ 

Plan routes to make- only right hand turn-s to reduce 
idling time wti.le waiting to^urn; do not increase, 
distances traveled to acc ompli\h. this . 

Develop an information exc hang ^ pro gr^ with other 
districts to save fuel. , ^ , / ' 

Usa buses for deliveries when feasi-ble to combine 
them with i^outes., i : 

Train drivers when the bus i s deadheading . 

Use satellite bus parking stations at district \ 
extremities' to avoid "deadhegiding . ^ , 

U^ '2-way radios. to re-direct buses. ' ^ 

Tnst\jJ trip recoi'de'Vs to, monitor vehicle 
p e r f oV ma n c e . ' - . - . . ■ 

PromoAe^ " 

Pur^ 




^dr : 



'iving at steady speeds." 
:se propej* oct am e f u e l~s . 
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9.4 PLANNING TO INCREASE FUEL ECONOm . 

NUMMARY OF -TIPS TO IMPR OVE iFUKE -EC ONOMY : .CONTINUED 

31. Audit fVel 'C^o-n sumption . -v U s-b .^*'t,hls sltt^ 'ir\, 

, y our. f ue 1 ,^G,;bn omy ^j^iiVg^m-e^is^-t "^'P^^ • - 



32: Estg(t)aisii incentives for Obtaining g^^rea^ter f\re,i 

economy;. . ' ^ ^ , ^ ' •^^^^ s ■ * ^ *" * 

33. U^e the ^^Ul^-^.to^ promote f uel conserva'^'ion actioJi.&v^ 
^nd to>k^ep. everyone avar e ffanergy savings? .* ^ 

34. PuTplicize programs t^hat ^ hav>e >ef f ect ive^ly -cTat do-^n 
fuel consumption. ^ 

!- , ^ ' ' ^ ' 

S5 . Develop purchasing, .operation, and maintenance . 

iV^'ocs^^^e^s for sl^I equipment that uses "energy. >. ..^^^ 

36... Eliminate unnecessary meetings. 

37. Select meeting times and 'Aocationg to minimize- 
employee travel. ^ I 

38. Eliminate buses that are not neede.d. , ' ^ 

39. Eliminate route overlaps. ^ , 

ho. Plan all, stops on level ground; omit stop.s on in- 
clines^ if possible. Use the smallest vehicle that 
is practical f or ^ long-di stanc e , light-load runs . . 

Use the smallest least powerful bus that vill do." 
the j ob . ^ , 

Hold workshops Vith drivers and mechanics tp con- 
solid at e knowledge on fuel ec on omy. 

Us. Sponsor and support energy- c ons ervat ion workshops. 

hh. Send mechanics to training program^s and workshops to 
improve their^ skills. ^ • 

a 

U5. .Make sure mechanics make" full use of s ervi c e ^manuals 

U6. Develop alternate 'routing plans for emergencies a;ad 
fuel shortages." ' ' ' " ' 

U7 . Protect fuel storage from theft. . ■ \ ' 

U8^. Use an incentive system to promote fXkei ' ec onomy . , . 

. Park buses under cover in the winter. 

50, U^^e engine pre-heaters in' cold climates. 



I 



® 
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s - -f INCREASING FUEL 

9.4 PLi^jllNING TO INCREASE FUEL ECOIVfOMY 

SUMMARY'OP TIPS TO IMPRO^ FUEL ECONOJMY : CONTINUED ' • # : - 

51, Establish districx energy( consea:vat ion rules ^ and'. 

.regulations. V ^ '* , ' - # 

■ 5.2, Set energy saving standards as high as it -Is f eas Ible . . \ (■ 
■ . ' to do but r eali'stic\ 

" 53. -"Develop a unit on '''fuel conservation. 

5Ui Combine athletic schedules ^o consolidate bus trips . , 

• /. when ppssible. . - 

55™. Combine field tr ip r eque'sjb s " f r om more than one 
, ; s chool . ^ . / > . 

56, Share buses^with other districts vhe^n. hoLiing 

athletic events. , * " ." 

•^ "^^T.. Establish maximum distances for a1:hletic trips.' 
58,. Limit all special trips ^to full bus loads only. 
59 . Establish restrictions and budgets for'field trips/ 

.60. Establish a mileage allowance- for each type of > 
extra curric'ular activity, 

61. Lockj^gas tarj^ks to avoid theft:. .* . . 

62. Be profit motivated in your ' programs ; remember 

Las Vegas casinos thrive on ^^'fdve percent take. . 

63- Review the tips provided in the^^'prior sections of 
this chapter for other fuel saving actions -that 
can be taken, ^ • . / . • 



SEARCH FOR FUEL SAVING IDEAS. 
IMPLEMENT THOSE THAT HAVE 
DEMONSTRATED SUCCESS. 




GUIDEtlNks FOR 
r^CR^ASINO FLIE%. 
1 ECOISIOMY f^^ 



r 
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9.5 MAINTAINING FOR MAXIMUM FUEL ECONOMY 

MAINTENANCE AND FUEL. ECONOMY 

\ The prior chapters have shovn that many practices can in- 

crease t'he fuel economy of the fleet, but onl.y.a good m^inten- 

■ > 

j a-nce program can insure that, this economy .is .maintained. 

Simple, tune-ups can ^improve fuel economy trom 6-10 percent. 
The sam^e tune-up om a vehicle whose engine is in , poor, mechan-^ 
.ical , condition can .incr eas e ,'f uel economy anyvhere from 20 to 
100 perQent . • • 

Three areas are impor^t ant^^^^^ maintaining f!or incre.ased 
fuel economy r implementing a practical, ef feet ive prevent ive 
' .maintenance progiram, using modern equipment- to. service the 
fleet, and installing a record-keeping system that provides 
management" a continuous ^measure of fleet performance. 

/PREVENTIVE MAINTENANCE IS T.HE KEY TO INCREASED FUEL ECONOMY 

Preventive maintenance is investing man-liours and 

dollars \^in a scheduled program to insure, that maximum effi- 

ciency and fullest lif e-'expect ancy is obtained from each 

vehicle in the fleet. It consists of a planned program de- 

' signed to^ Reduce emer.gency breakdowns'' through a rigid 

scheduling of vehicles for servicing at specific intervals. 

A ^ood maintenance prpgram has elements which include but 

are not limited to: ' 

1- A ■ monitor ing , recording, and tracking .informa-- 
• tion ^§^stem that shows fuel economy and repair 

history of each vehicle an the fleet. 

2Vr Procedtires fo''* responsively reporting problems 
and ma. intenance follow - ui 



llow- up • 
cialized. nha : 



3, C ont r ac t i jg^g of s pe c i a 1 i z e d . nha int en an c e services 
when necessary to increase fleet reliability, 

^4. Using analyzers and m'odern tools to service 
the fleet. 

5- . Continuing in-service training programs and' 
• workshops to increase staff skills. 

6^ Management information systems designed to.* 
p r o V i d e f e e db ac k . 



% 
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PARTV 

GUIDELINES FOr\ 
fNCREASING'FUEt 
» ECONOMY 



9;B MAINTAINING FOR MAXIMUM FUEL ECONOMY . 

• USE. MODERN EQUIPMEHT TO SERVICE THi>. FLEET 

. The use :9f equipment that allQWs the * maintenance staff . - 
to k^ep\engi'nes tuned for maximum fuel economy offers numerous 
dividends.. Do not sacrifice performance. When in doubt at)out \ 
the value of^ equipment, consult pee.rs and prof essionala .for 
their opinion . When making major equipment pur chase s, perform ' 
a benefit-cost analysis , Ma)ce sure that consideration- is 
given to reduced downtime savings in calculating the benefiYs.- 

USE RECORD-KEEPING SYSTEMS THAT SHOW FLEET PERFORMANCE > 

Good maintenance programs provide aia environment for in- 
•creased safety. Go one step furtl\er and place emphasis upon • 
increasing the fuel-econom^ of the .fleet i.n the program. 
Develop a maijitenance record system that will provide manage- 
ment with the information that is necessary for contro].- Such 
a* system should provide at minimum the followir\:g important, . 

information: • ' 

1. Vehicle purchase _date and cost. 

■ 2. Vehicle mileage, fuel, and oil eTonsumpt ion 
history. 

3.- Manufacturer's recommended maintenance and 
servicing schedules. 

U. History of maint en*ance^ performed on each 
^ vehi cle . ' ' 

5. . Costs of maintenance per formed : ^ labor , 

materials, contracting services, etc. 

6. - Record of vehicle equipment purchases and 

their performance (e. g., tires)*- 

T. Other information o f -^import anc e in servicing 
\ the f le^et • 

Such information is invaluable in monitoring and 
evaluating bus p^formance. 
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INiCRiiip^SINjQ FUEL ^ ' . ' » 

.ECONOMV . , 

95 MAINTAlNirSlG FOR MAXIMUM FUEL ECONOMY^ t 

;■ EQUIPMENT AND. TECHK-IQUES CAJI BE- USED TO OBTAIN if'UEL ECONOMy ; 
o . . -\BU.T ONLY PEOPLE CAN DO - IT ' - ' , / 

'Fu^el economy depends dn- equipment, programs, and people. 
It depends most on people.^. i , ^ ' 

Let the stJ^^ know that othe district grants t^o improve 
fuel economy.*. Provide an environment to achieve this. Devel*- 
. ■ " op procedures .for saving fuel. Put tlfjfci in vr^ing^^^'So'^lic it 
. . V fuel saving suggest ions , acknowledge th^em, recogni2s/e and 

•publicize good performance, instill a positive attitude to 
improve per f or jjfSnc e , and get everyone involved. Use perform- 
anc'e information as a yardstick for taking actions, 

. Establish in-service maintenance training programs to in- 
crease personnel skills, The^ staff shoulcl make good use of 
manufacturer maint enanc e manuals . Hold workshops with other-. , 
districts to ciT'scuss solutions to maintenance problems. , These 
>4 .workshops of f er- maintenanc e person-nel an opportunity to ex- 

change ideas and become familiar "w-ith ^new 'equipment ; they can 
r increase operation effectiveness. Send personnel to the pro- 

• " grams and workshops^that are offered by ec^uipment^^anuf ac - 

turers. Instill attitudes of . "self-impr o vement , " "perform- 
\ ' * ane^'/' and "teamwbrk." Ivnvolve the *^riving staff- in these 
' ■ programs. Their efforts are important in signaling potential* 

vehicle problems to the maintenance department. Each school 
bus driver should have a basic knowledge about the equipment 
and the simple actions that -can be taken to increase fuel 
economy. rheckinf? tire inflation pressure is one such simple 
but impo r tant action. Envir onment al Protection Agency studies 
have shown that u n e r i n f 1 at ed tires can reduce fuel economy' 
anywhere from ?^ to T percent. Teamwork is important for -ob- 
taining fuel economy . Pr omot e it . 



9l5 MAINTAINING FOR MAXIMUM FUEL ECONOMY / 

. SEARCH .FOR IDEAS TEJ^T- SAVE FUEL 

-vy . -;; A is r.ecognized thg^t- many time^ it takes 

. money- =to. save money 5 rememlper that even simple -'and inexpensive 
■•actions can r esult . in f uel savings. The^ following is a -list 
slmiple actions that saved school districts fuel and 
lollat's(r8). Many more types of actions Cjan^ "be identified in 
the school transportati^^oji communitjl^^ Discus^' the opportuni- 
ties fox saving fuel vith your peers. You may find Just the 
combination that you arp looking for to pbtain greater fuel. . 
savings * • > ' 

1. A school "bus operation in Southern California 
was able to extend servicing periods for 
maintaining the diesel fleet by 30 percent 
based on the findings of an oil .analysfs 
taken every 3 months*. * , 

2. A district in Ohio reduced the combinedVcost 
of maintenance and fuel by k6 percent 
switching from standard t ransmi ss ion- ga soli rle 
buses to similar sized diesels with automatic 

^ ■ t r^nsnii s si'ons . Eerformance cost' data pro- 

vided the framework for implementing the move . ^ 

3. Performance trackir^g allowed an operation in 
Calif6rnia.to increase fuel economy and 
extend the wear of • i t"s . t ir e s by nearly 50 
percent by switching to steel— belted radials; 
in. specific instances, it obtained a 300. 
percent increase in tire wear from the use 
©fradials. 



PART V ; 

GUIOELJNESf OR 
INCREASING FUBC 
ECONOMY 



DJSCUSS FUEL SAVING ACTIONS WITH YOUR PEERS. 

YOU MAY FIND JUST THE COMBINATION 
/ THAT YOU ARE LOOKING FOR - A COWfelNATION 
( ^ THAT W4LL SAVE FUEL ANd\)OLLARS. 



^(l8)C^ses presented are based. upon ii^erviews and survey 
-data obtained by BRI Systems* 
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9.5 majntaining for maximum fuel economy . 

;take advantage of specialized S'Ervices to increase spuel 
economy when you c^n't do it alone. 

Take advantage -of .available c oi>t tractor maintenance In I 
highly specializeid areas when, the staff does not have the, 
skills or equipment to do ii a.lone. 'Oil analysis is an ex- 
ample of the services that are offered. Metal content in 
engine oil Is an indicator of need fo^ engine ovferhaul*' 
After the engine break--in period, wear inetal content indi- ^ ^" 
cates that the. engine is not peai'forming at high efficiency; 
Such analysis, costing anywhere from $10-^l5'per sample, will 
indicate when oil should be -changed , ^pos sibljr^wext ending drain 
intervals, and allow the ;fleet to be. Qperated at peak" 
eXf i c iency . 

^ WHAT ElMdlNE OIL TELLS YOU ABOUT 



SCHOOL BUS PERFORMANCE 

o The presence of resins indicate ^1 oxidation, 

o Viscosity changes show the presence of o'il con-- 
taminat ion 5 oi$* oxidation, and fuel dilution, 

o Metal content indicates a serious condition that 
may result in engine Tailure as shown: 





. METAL TYPE 

It 


POSSIBLE SOURCE OF WEAF^ 




A luminum 


Piston or bearings 




Chr om i um 


Piston rihgs^or cylinder lining 




Copper- 


hearings,* bushings, filter screen 




T rn fi 


Roller bearing; piston ring, valve 
strain, cranksliaf t , ^camshaft, gears, 
cy 1 inder s 




Lead 


Bearings ' 




. N i ok e 1 


Bearings , valves , piston rings 




S i 1 i O ri 


Air ^bor.ne ^dirt 




Silver 


Bearings . ^ 




Sodium 


Air-borne dirt , wat er^ contamination 




Ti n 


Bearings , bushings 


So'urce: Quaker State O'il. Refining Company, Oil City," 
Pennsylvania.. , • 
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9.5 MAINTAIN FOR MAXIMUM FUEL ECONOMY 

MANAG^BMENT' GUIDELINES - 



PARtV > 

GUIDELINES FOR 
INCREASING FUEL 
ECONOMY 



■ • U^e maip't enanc e management -foola" t o help evaluate 

■ " > > * ' ■ ■ ■ ■ ■ . .r .:• 

prob.lems and insure that th'ey are solved In a t imely manner , 

' . ■ ■■ 

Man^agem.entr-tjy-Exc ept ion provides a framework for act ing' when ^ " . 
something goes wrong and needs to* be corrected, ^The system 
b'egins with bus -driver daily records being forwarded'to the 
i^aint jenanc e supervisor. When the. driver r epor^Vjtindicates a ^ 
p.otential problem, act o"n it, - • ' . 

.If computerized services are available to the operation, 
they can provide a basis fof- work order reporting, tracking, 
maintenance scheduling, and performance recording. Many data 
management and reporting systems are available. Check with 
your peers or request information from the many professional 
org9.nlzations tha\^ supply these services* .t ' . 

'A manual reporting system can also be ' effect ive , pri- 
mar^ily for smaller fleets. Make sure that a log is kept oni)- 
' eac h >vehi c le ; maintenance and fuel economy informat ion ■ should • 
be recorded, an^tlyzed, and acted u^p^rh. Use per f ortaanc e data 
as a basis for d ec is ion— making . Sue informat i on can show 
which vehicles are offering the district the best performance 
for each dollar invested. ; . X 

The following pages offer an example of a typical driver 
daily report and mechanical work orcier report. Ma^y report- 
ing formats are available; use the one which best meets the 
needs of the opferation^ In most states, , the Direcj:or of 
Pupil Transportation is familiar with the fdrms and systems 
used by school districts in the state as well as others 
throughout the nation. Consult this individual and othe'r 
professionals for assistance in updating your system. 



O " L .. (in) -ion 
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9.5 MAINTAINING FOR MAXIMUIVr FUEL EClpNOMY * 

MAINTENANCE.. DATA RECORDING " .■ 

\ - The; sajaple forms" illust rat e one method for recording* and 
keepin^g track of fuel and oil use on a daily "basis. Such a*\ 
form also provides a mechd^nism for maintenance r eque'st s , *.f ol- 
low-up, .and : recording of pertijlent vehicle repair and parts, v 
■ replacement data. Select a system whi ch fits the district'ai^ 
pattern. of oper^ation and will, allow -for y ehi'c le . dat a t o "be 
recorded for future analysis. 

TYPICAL DRIVER DAILY REPORT ' > 



DRIVER FUEL AND OIL RECORD 
, it • 



VEHICLE N0» 



ODOMETER 



DATU 



SIGNATURE 

SIDE 1 OF DAILY RECORD CARD 



















GAS 


■ DIESEL 


OIL"" 


□PUPIL TRANS . 




GALS 


TENTHS 


UALS 


TENTHS 


V. ' QUARTS 


□DRIVER TRAINING 


> 
O 












□MAINTENANCE 














□pool/staff 












Mainten- 


Eh 










ance Dept . 


° (OTHER) 










« 


Act iori 





DRIVER DAILY CHECKLIST 



SIDE 2 OF DAILY RECORD CARD 

REPAK^ RECOMMENDED 
BY DRIVER' 



□ Fuel 

□ Oil 

□ Tire Pressure 

□ Gauges And Horn 

□ Lighting 

□ windshield Wipers 

o , 



[]] Glass & Mirror 9 
□'Door Releases 

□ Windovs 

□ Seat Belts 

n He at ing ' Sys t em 

□ Clutch Pedal 

□ Air Pr e s sure 
Devi c e 



Action 
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FAILURE CODE: 



EL 



TYPICAL MECHANICAL REPAIR WORK ORDER 

YOUR- 'SCHOOL 



CONSUI.TWITH THE biRECTpR OF PUPIL 
TRANSPORTATION IN YOUR STATE AND 
RE\/IEWTHgMaNVPQRMSIW'USE. 



REQ. 



APPROVED 



DATE 



• REPAIR TYPE: ^ 

A: Aocident, 

I: Interim Repair - 

F;.. Preventive Maintenance 

R: ■Rqad-''J'a'ilur.e' 

S; Schedule Repair 

0: Other ■ ' 



QTY. 



PARTNG'. 



DESCRIPTION 



LFtl5 



Bulb 



PARTS TOTAL 



Grease 

, 4 n . 



Trans. Oil 



Motor Oil 



Sublet Labor 



COST 



15 



15, 



VEHICLE NO, 
■ 16 



LICENSE NO, 
ED 215'* • 



YEAR 
19T5 



CAPACITY (SIZE) 
T2 



DATE 'OF ORDER- 
,',T-8-TT 



SPEEBOMITER' 
,,12,510> ■ 



ENGI_NE 



CHASIS CODE:' 
' CR 



FOR 0 



USE ONLY 



Sublet Labor 
Total Labor 



Total PartS' 



Grease & Oil 



Tax' 



TOTALS 



TYPE OF 
WORK 
DONE 

• CODE'^ 



IR 



lABOR COSTS- 



JOB DESCRIPTIONn 



Inspe'ct and 
Replace L/F 
Bulb 



TOTAL LABOR. 



HRS. 



MIN. 



.20 



20 



Whitejpfy - Transportation Office 
Caaafy ^opy - Bookkeeping 
Buff Ledger - Ga-rage 



. WORK 
CENTER 
CODE ■ 

G. 



CHECK LISTj 

Luljsrication 
Oil ■ 

Oil Filter-.^^ ' [ 
Air Filter ^ 
Wash ^ . 

Motor Tune ' ■. 
Biiakes 

Adjust Hand Brakes, 
Check 'Tires ' 
Headlights v . 
Other LiightS' ■ 
Radiator . 
Battiery '/ , 
Adjust Clutch I 
Transmission 
Differential 
Master Cylinder 



SOURCE: Courtesy of Paradise Valley School District, 
Arizona; Modified Form. ' ' , 



20 



■15' 



01 



36 



Y 
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■9,5 MAINTAINING FOR MAXIMUM FUEL ECONOMY > 

SUMMARY OF MAINT'ENANCE .TIPS TO IMPROVE FUEL ECONOMY . ;r^^^^ 

1.. . ■ Set goa'l;S to .pj)er'ate at* peak "efficiency, eslfalDlish , 
program^s to reefch these goals.* • • " >. 

2. . Prpmote inhouse training programs to increa.se staff" 
ef.f ectiven'ess . 

. ■ ' 3* Manage by exception; if a bus is not obtaining 
desired fuel economy , fin.d out why. , 

■ Use report ing^ systems that offer follow-up and 
f eedback ► , 

Take ^ advantage of modern eq.uipment and/ .technique s 
to increase fleet reliability. 



6. Use engine analyzing ^.equipment • 

7. Maintain tires at m^^imum recommended p3::essure; 
check regularly f/or wear and , damage* 

8. Change oil., PCV, air and gas filters regularly." 

9. - Use tire -tread wear patterns -and depth as. a guide to 

alignment needs. ' 

10. Look inside the exhaust pipe for J^l^*^^ soot; it.iSr 
an indie at orof engine inefficiency. 

• 

11. Once a year perform a ma j or ' inspection.; cylinder 
compression, valve clearances fuel -plinip , vacuum 
pressur^e, etc. - . . .„ * 

12. Reduce engine idle speed'.. 

13. Periodically theck-the vehicle to insure it is run- 
ning effic lent ly ; check the carburetor for cleanli- 
ness, idle speed, air- fuel mixture , float level , 

'accelerator pump stroke, automatic choke, and air or 
gasoline leaks; also, check the coil, condensoi", 
rotor, distributor cap, spark plugs, spark plug gap, 
firing voltage, ignition points gap, dwell and 
resistance, and timing. ' . i 



ih . Check oil, antifr-eeze, windshield wa/sher fj.uid, 
battery, and tire pressure during filil-ups|. 

' 15. Use an oil suitable for the -driving environment. 

l6. ' Follow manuf aj5i:^ur er 's recommendations in maintaining 
the vehicle . ' . 

, rj .• Promote an environment of ".performance" and "team-' 
work. " 

•l8. Resolve maintenance problems immediately. 
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CONCLUSION 



"WHEN MAN POINTS A FINGER AT SOMEONE, 
HE SHOULD REMEMBER-THAT FjOUR OF HIS 
FINGERS ARE POINTED AT HIMSELF" 



LOUIS NIZER 
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lb.1 NECESSARY ACTIONS 

DEVELOP A STUATEGY TO INCREASE FUEL ECONOMY . 

■ Anyone reading this h.eLndbo6k, should be conVaac ed /that 

fuel management pi*oblems can .be resolved^ to f koe . the unV . . 

' '.f ~ " , . •'" • 

certain future. The solution requires ja ^bas/ic reexamination 

• . ^ ■ . ■ ■ ■ - ., \.. ^ ■ / 

of habit s , pract i.c es , : and poli c i es that hav-^e- been- us e:d ov,er": 

Ibng periods of time * . * ' ' ;/ . ^ 



The su,cces^^ of fuel ec onomy ^manageme^'nt depends ttD a f 
great extient on the preparation made^ arid the . overall- ability 
to communicate the need for s avihg energy It is also de— 
pendent jipon applying some basic skills to achie^ve energy 
"management objectives. ^ ;^ ' • ' .. 

The ability to r e c ogni z e , , analy z e , and respond to energy 

problems is important. Thi^ ability is enh^tnced by: 

*. • 

1 . • Taking the time and effort \o evalufitte 
current pract ic**es ; review" fuel saving, 
ob J ect ives .* 

■ \ . 2.. Reseaiiching idfeas that can help tlie . • ^ 

district save fuel. _ , . ■ . 

■ 3- Training arid motivating personnel to 
• . save f ue 1 . ' ' • 

'Stimulating actions that can increase 
pupil transportation effectiveness in 
• the school district* 

Take advantage- of the best energy re';^ource' that is 
available in the school district — l^he energy of ^e-ople-* 
individual self-e.s teem--t o "^ave fuel. The future depends 
to a large deg-ree on t4ie extent to whicb 'thi s . r e sourc e is 
.used. ' ^ . • 

The use of common sense along with a personal commitment 
to save fuel in the school district are important elements/ in. 
making ' s ctfo ol transportation "a winner." If the district 
takes the time required to plan. for better 'fuel economy and 
develops a personal strategy to'^increase pupi 1-mil es -per- 
gallon^"^^-inie meaningful savings discussed in' this handbook 
can be obtained. ' - " 
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iO:r NECESSARY ACTIONS 

■ ' ' ' ' ^ 

; WHAT CM BE DONE TO SAVE ENERGY ^ , ^ 

■'i-u. • . " 

■J'. ■ • .■ ■ ' ^ » ■ , ■ * 

* • ' . ' ' /■ 

. ' ■ yiiel *ec6riomy management represents a foundation for 

saving energy in our schools and in our p^r so^nal ,act ivitiefe , 

If is ..achieved through practical' , common . senile •"^echinlqu^s ' to • 

sa^vje aollars' and by focusing attention upon ilicreiasing / 

• -pr Qduc tivity and jpdr f ormanc e • > 

The Bo^ard of Education in every state can, encourage . 
.*■'■•" «^<ff ' ■ ■ ■ 

'school districts to move in the direction of greater fuel. 

^'economy. The,- State Board of Edticiit ion caij update its re- 

imburaemenA; for'mulas to encd'urage the pufciiase of • eq^a-arpnrent " . 
tha^ offers more nii.lefe-per-gallpn. '^TJiis Ws..,:^'aved sucjces^- 
ful in States- such as Ohi-o , it can be' done dn a nationwide - 
basis . , 

:;-.Every -school hoard can plac e ^emphas i^s up^h fuel economy* 
management ir^ its community. Such SrCtions will- save, 'the 
community dollars. Thpy are in line .vit^h; our national energy 
conserva^t ion goals . t ^' . • 

Every, school district has an opportun'ity^^^t o ^begin fuel'^^ 
economy, management as a' part of it^ regular metnagement ^ 
practices • Implement programs to purchase, pl'^^, drive, 
rovte , ^sched-ale , and nraintain for greater- fuel*J^k)n amy . . More 
'■' pupil-mil'es-per-gallon^rs achievable through . fu|i economy 
management. . * 



TAKE ACTIONS TODAY TO BEGIN Y(|UR 
FUEL ECONOMY MANAGEMENT PROGRAM 

• MAKE l:UEL ECONOlVIY MANAGEMENT 
A PART OF YOUR MANAGEMENT PROGRAM . 



CONCLUSION; ^ 

* ■ . - ■ . ■ ' ■ 

10-2 ADDHTIONAL TIPS FOR SAVING ENERGY . 

' . J- Tips for "saving e.tiergy in pther areas, of school operation 

. are listed. Take advantage of a;ctions t^at ca^ ' 

t educe th^ school's utility hills,, 

■ . 1. Establish a committee to review energy use. 

: * 2. Survey energy use periodically. 

i 3i Record energy consumption in all facilities; use this 
. ' itiformatioh as a mechanism fgr identifying energy 

\,conservationactions, , 

k. Check the school's heating and cooling systems to make 
sur^ they are. up to standard.' 

5. When heating buildings, reduce the temperature to be 
maintained when the facilities are not in.u^e, 

^ . . ' 

6. Elijninate hg^&ting and c ooling bui^ldings on holiday.s 
and weekends. . . 

7. Instruct cleaning personnel to turn off lights and to ^ 
inspect heating and cooling thermostat- settings in each 
classroom and wot'k area. 



8. Change filters regularly; foO^low the manufacturer's 
^ maintenance ;ins true t ion s f or . all equipment. 

9, Inspect and caiibrat^'e equipment controls periodically 

10. Insulate air ducts and hot water pipes... 

11. Close off all unnecessary openings. 

12. Instai;. double gla^s panes on windows. 

13. Add insulation to "walls and ceilings to reduce heat 
transfer . 

ll+. Check utility bills to make sure that no ' ir r eguiar it i es 
exist . ' • 

15; Investigate the opportunities for sayi ng"", energy . in food 
services, using pressure cookerg, microwave ovens, 
smaller and more energy efficient appliances, keeping, 
freezers as full as |)Ossible, centralizing food prepara 
tion,.and designing riutritiortal menus that require less 
' baiking and cooking time. . 



10-2 ADDITIONAL TIPS FOR SAVING ENERGY 

^Additionai tips* for saving energy in other are^^s of school 

operation: ( 

... ' ■ ■ ' 

16. Avoid arbitrary thermostat se^ttings. Establish rules. 

for t emp.eratur e control; consider centralized control.. 

17 • Design facilities to use -mirrors whenever practical to 
. reflect light; also paint walls with Ijrght • c olor s . 

,18. Reduce heat to a minimum in locker rooms and the © 
a.uditorium, ■ ' 

19. Schedule all evening meetings in a c ent r al^ ar ea . 

20. Perform ,1anitorial services early so that' electricity . 
' may be turned off earlier, 

21/ .Caulk and weatherstrip windows, sash, doorsv, and roof 
flashing . • ^ ' - . 

' 22, Turn off 'all lighting after sctigol has been dismissed* 

.23, Encourage teachers to turn off lights in empty rooms. 

2U.. Reduce lighting levels when safe to do so; reduce 
exterior lighting levels, 

. 25. Install photo cells to control exterior lights. 

26. Use f luor escent ^f ix-t ures whenever possible.. They last 
longer and use less energy. 

f 

27 Clean fluorescent tubes regularly; dirty tubes reduce 
efficiency. 

•■ 28. Replace broken windows. \>j 

IK 

29. Keep register and radiator surfaces clear of obstruc-. 
t ions • .f^ 

*30. Reduce shower water t Qmperatuipes . 

31. Change shover heads to reduce water volume.. 
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10.2 ADDITIONAL TIPS FOR SAVtNG EN^^GY 

A CHECKLIST OF, ADDITIONAL ENERGY SAVING 

i ^ 

• TIPS FOR SCriOOL BUILD'INGS 



n 

□ 

□ 
□ 

□ 




□ 




□ 



Use timecloGks on heat ing systems for control 



Insulate piping and due tw.ork • 



Keep ventilation air r equir e.ment s to a minimuD^ 



Use' enthalpy control s on cool ing systems 



Use zone thermostats, one in each a^rea 



Use heat reclaim devices when feasible 



Install photo cells on outside lighting 



Provide lighting switches in every c'lassroom 



Kpep detailed reports on power consumption. 
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f m2 ADDITIONAL TIPS FOR SAVING ENERGY 

TIPS FOR STUDENTS AND STAFF TO SAVE FUEL 

Use the following pr ac t i c es in your daily ac^ivit res ?to 
savefuel. They are.bkse'd upon .the ^proven principles of fuel 
economy managejient. • ^ 

1, - Carpool to school and work as often/as possi'bl.e. 

■ • ■ - L ' \ 

2. Carpool for family business *and r ecl^eat ion 

3'. Use puhiic transportation whenever it is available. 

U. * Commute via public transportation. Use the extra car, 
bicycle , walk, kis s-and-r ide , or carpool to get to a 
mairii transit route, 

5, Initiate a vanpool commuting service in the commui;iity. 

6, Make careful and -complete shopping ILsts; combine 
shopping and personal trips., plan the most advantageous 
route," and drive less. 

7 Telephone instead of- visiting; at a minimum telephone.' 

' ahead . 

8. Schedule meetings' at locations that minimize travel, 

s ■ _ • 

9. Double-up necessary meetings. . . 

10. Purchase a lighter, less powerful car. 

11. keep your car "tuned up" to obtain maximum performance 
f r om it . 

12. Study your travel habits; search out oppo'r t ujiiX^e s for ^ 
saving fuel. 

.13. Vacation near home and in areas where loc ai^ transport a^ 
tion is jEvailable* 

lU. Vacation with friends, 

"15. Eliminate unplann.ed pleasure r:idesj substitu>^e walks^ 
and bicycle trips. _ ^ ^ 

l6\ Find out why certain drivers get good fue^i^^ economy 

performance ; use dr iving techniques that c an^J-nipr ove 
your miles-perrgallon. 
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tO.2 ADDITIONAL TIPS FOR SAVING ENERGY 



□ 
□ 
□ 
□ 

□ 

□ 
□ 
□ 
□ 
□ 



A CHECKLIST OF FUEL l^^VING TIPS 
FOR ■ ■THE STAFF AND sluDENTS 

V 

When you must drive, carpool as often as possible. 

Measure di stanc e* in gallons, not miles. 

Plan your driving routes^fto avoid "bottlenecks. 

Eliminate those costly unplanned drives . 

Drive slover, drive for fuel economy* 

Purchase the lightest car that fulfills your needs 



Select only tho s e * acc e s sor i e s nec es sary for comfort. 



Consider fuel ^aving^equipment in your pu^rchases 



Maintain your car on a periodic basis 



Make sure that your car's tires, are properly 
inflated. 
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REFERENCE INFORMATION 
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"THE BEST WAY TO ESTIMATE THE 
SIZE OF THE HERD ISTdCdUNT . 
FEET AND DIVIDE BY Fo(uR." . ^ 



bLD:COWBOV^T/VLE, FROM ^ . 

Hdvy TO MAKE.ADVERTISING WORK. 
i RAW- HILL 



McGI 



BOOK CO., 1997; 
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i PART VII/ . 
' REFERENCE INFORMATION 



11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 



ALABAMA 

Coordinator, Pupil 

Transportation 
State Office Building 
^slontgomery 3610U 
(205) 832-5122 



ALASKA 

Deputy Director, Field 

Services ' , 

Pouch F-, State, Office Building 
Juneau 99801 * 
(907) U6f-2850 

ARIZONA ' , . ' 

Manager , Pupi3r^r ansportat ion 
Office of Highway Safety ^* . 
206 South ITth Avenud 
Phoenix 85OOT 
(602) 26I-73UI ' ■ 

ARKANSAS 

Supervisor , School 

Tj-ansportation 
Department of Education 
Little RocK T2201 
' (501) 371-1560 



''CONNECTICUT ■ " ' ^ ■ 

State Department of Education 

State Office Building 

165 'C&pitol Avenue " " 

ISartford 06115 . 

(203) 566-U023 

DELAWARE • . • , ' 

Superjvisor y Transportation . 
Department .of Pub.lic^^ 

Instruction ' . > . 

Tovnsend' Building 
Dover 19901, 0 
(302) 6T8-U696 • • c- •■ 

FLORipA 

Administrator , Transportation 
Department of Education . 
itnott Building , 
Tal±ahff:ssee ^3230V' 

.(90U) U88-UU05. 
GEORGIA 

Administrator, Transportation 
D epartment of Educ at ion 
156 Trinity Avenue 
Atlanta 30303 
(UOU) 656-2U6T 



CALIFO.Rlj[IA 
Field* 




nt at ive , Bur ee.u 
ratiye Services 
EdUqat ion 
9581U ^ 



-2UTO 



^HAWAII 

Administrator, 'Transportation 
Department pf Educ at ion 
1037 South Bretania^ Street 
Honolulu 9681U ^ ^ \ 
(808) 5U8-236U ^ 



COLORADO 

Supervisor , Support ing 

Services 
D'epartment of Education 
201 'East Colfax 
D.enver 80202. 
(.303) 892-2291 



IDAHO 

Supervisor , Transportation, 
Department' of Education 
Boise 83720 
(208) 38U-3106 




11301 



143 - 



PART VII 
— RiEFERENCE INFORMATION 



11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION" 



ILLINOIS 

Pupil Tr'anspqr.t at ion Services 
Off ice 'of Education ^- 
100 Hortli First Street 
Springfield 62T77 
(217) .525-7l^8U. 



MAINE 

Tr anspor^ta^ ion Director 
Driver Ediifcation" & Safety 
Educat i oW. Building 
August a'^ 0U333 
(207):^289--2371 ^ 



^ INDIANA 

Director, School Traffic 
. Safety 
. .Department of ^Public 
Instruction 
120 West" Market Street 
Indianapolis I4620U 
(317) 633-U69U 



MARYLAND 

Safety & Transportation 
Department of' Education 
P.O. Box 8717 ■ 
Baltimore 212UO, 
( 301). 796^8300 



. IOWA • 

Division of. Transportation 
Department of Public 
Instruction 
\Des Moines''50319 
■(•515) 281-5811 



MASSACHUSETTS 

Bureau of School Management 

Servic es 
Department of Educ a.t ion ^ 
1&2 Tremont Street'. , 
Boston 02lil 
.(617) 727-5790 



-KANSAS 

Director of Safety 
Safety Depar^^ment 
Stat.e Office Building 
TopiSka^5,6l2 



(913) 



,3551 



KENTUCICY-:;/' 

•Pupil Transpor't atibn Division 
Department .of Education 
(Capital Plaza Tower 
Fr.ankfort Up601 
f5d2') 561*-UT,r8 



LOUISIANA- 

Supervisor , Transportation 
P.O . ^Box UUp6U . 
Baton Rouge 708 OU 
(5GU;) 3a9-2211 



MICHIGAN. 

Pep9.rtment of . Educ at ion 

Lansing U8'902 ' . 
. (5IT) .3T3r33lU 



MINNESOTA ^ • . ' 

Director, Pupil Transportation 

Ca:^4r*ol Sq.uare Building 

550 Cedar Street 

St . Paul 55101 \ 

{612) 296-2839 • 

MISSISSIPPI - 

Department of Education 
P.O. Box- TTl \ . ■ 
Jackson 3920.5 ' " ' . . 

(601) 35^-6921 , ..' 
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11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 



MISSOURI 

Director, Pupil Transportation 
Department of Elementary and 

Secondary Education 
P.O. iSox U8o ' 
Jefferson City 65IOI 
( 3.1U ) 751-2626 

MONTANA . * 

Supervisor, Transportation 
Department of Public 

Instruction / 
Helena 59601 ' 
{U06) . UU9-3167 



NEW MEXX.CO 

Director., Transport al; ion 
Department of Education 
Education Building 
Santa Fe 87503 ' 
(505). 827-2108 



NEW ■ YORK 

Supervisor, S cho ol 'Bus ine s s 
Department^ of Education 
Albany 122'3^' 
(518) U7U-338U . • 



NEBRASKA ' 

Transportation Specialist 
Department of Education 
233 South 10th Street 
Lincoln 68508 
(U02:) U71-2U52 ' 

NEVADA > ■ : . 

Office of Technical Assistance 
De'partment of Education ' 
UOO West King ► 
Car-son City 89701 
(702 ) 805-5700 



NEW HAMPSHIRE . 

Department of Education 
UlO,State House' Annex 
Concord 03301 
(603) 271-2105. 



NEW JERSEY 



4 



NORTH CAROLINA . 

Director , Tr ansport at ion 
.Board' of Education' 
Education Building 
Raleigh 2761I 
( 919 ) 829-3071 

N.ORTH DAKOTA 

Director, School Transportat 
Department of Public 
- ^Instruction 

Capitol Building ■ , 

Bismarck 58505 
( 701) 22U-2270 

oHio' . , : ■ 

Pupil^ Transportation 
Department of Education ; 
811 State Offi'ce Building " 
Columbus'- U3215 
(61U) U66-U23O . • 



Director, Pup'il Tr anspol't at ion 
Department of Education,, 
.2.25 West State Street 
Trenton .08625 

(609)' 292-853U * . s 



OKLAHOMA 

Transport at^iori Section 
Financ'e Division 
2500 North Lincoln 
Oklahoma City 73105 
( U05) 52I-3U72. 



(§) 
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PART VII 

REFERENCE INFORMATION 



11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 

OREGON ■ ' TEXAS 

I^upil Transportation Services SchooJ. Transportation 

Department of . Educ at i on Texas Education Agency 

•Salem 97310 ' " 11th & Brazos Street 

{^03) 378-3578 Austin 78701 

• • • (512) U75-2631 



PENNSYLVANIA 



UTAH 



Pupil Trans'p.ort at ion Division 
Department of Transportation • 

.Harristrurg 17123 

^'(717) 787-.6i+53 



Specialist , Transportation 
Department of Education 
2U8 East 50.0 South 
Salt Lake City 8U1II 
(801) 533-5^,36 ■ 



RHODE ISLAND 

Driver & Safety Education 
Providence 02908 



SOUTH CAROLINA 

Director, Transportation 
512 Rutledge Building 
Columtia 292OI 
(803) -758-2762 



VERMONT 

Education Field Services 
Department of Education 
129 State Street 
Montpelier 05602 

(802) 828-31U5 

I ■ ^> 

■VIRGINIA 

Supervisor, Pupil 

Transportation 
Board of Ed'uc.ation 
Richmond 23216 
(80U) 770-2619 



SOUTH DAKOTA 

Director, Pupil Transportation^ 
Kneip Building 
Pierre 5-7501 
(605 ) 22U-32U7 " 



TENNESSEE . ' 

Pupil Transport at i on^./. •-' 
Departjuent* of Education 
Cor^ll Hull Building 
Nashville 37219 
(615) 7^1-2927 



WASHINGTON 

Supervisor , Pupdl 

Transportation 
Superintendent of Puhlic 

Instruction 
Olympia 9850U 
(206), 753-6736 

WASHINGTON D . C . 

Transportation Officer 
D.C. Publ^ic Schools 
2115 5th Street., N.E. 
Washington, D.C. 20002 
(202) 576-6302 




14^ 



11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION 



.. WEST VIRGINIA 

Director, Schboi 
- Transportation 
.•Department .of Educ action 
' 1900 Washington Street 
Charleston 25305 
i^Oh) 3U8-2T11 

, W'lscoNsm 

Administrator, Pupil 

Transportation 
Department of Pupiq, 

Instruction 
126 Langdon Strjset 
. Madison 53702 
(6o8) 266-2853 

WYOMjNG 

Coordinator, Pupil 
k Transportation 
State Office Building West 
Department of Education 
Cheyenne 82002 
(307) 777-7293 



CONSULT THE DIRECTOR 
IN YOUR STATE 
•TO OBTAIN INFORMATION 
ABOUT: 



\ 



• FUEL CONSERVATION PROGRAMS 

• ENERGY WORKSHOPS 

• RECORD MANAGEMENT SYSTEMS 

• ROUTING AND SCHEDULING PROGRAMS 

• ENERGY SAVING EQUIPMENT 

THAT HAVE HELPED SCHOOL DISTRICTS 
SAVE FUEL AND DOLLARS 



USE AVAILABLE RESOURCES 
TO SAVE ENERGY 





REFERENCE INFORMATION 



11.2 SOCIETIES^ ASSOClATtONS, AND INSTITUTES 

OFFERING ENERGY CONSERVATION INFORMATION 

. . 1 . lir-Condi1iio.nirig and Risf rigerat ion Institute, 18I5--N. ft. 
. Myer »Dr. . ^ Arlingtoji , .Virginia' 222.0.9 . 

' 2. ' American Boiler Manufacturers Association, 150.0 Wilson 
Blvd., Suite '3rT, Arlington, Virginiav^ 22209'. 

..•3. American Consulting Engineers Council, 1155 15th Street, 
N.W . , Rm. J13 , Washington, D. C . 20005- ■ , 

•'. U. American Ga's Association, 1.515 Wilson Blvd., Arlington, 
. Virginia 22209- 

5, Amefican Industrial Hygiene Association, 210 Haddon 
Ave., Westmont, New Jersey O8108. .•<4'- 

' 6. American Institute of ' Ar chit ec t s , 1735 New York Ave . , 
N.W., Washington, D.C. 20006. 

• "7. American Institute of Plan Engineers, 1021 Delta Ave., 

Cincinnati Ohio U5208., 

• ■ 8. American National Skndards Institute, Inc., IU30 ^ 

Broadway, Wew.^York , New York IOOI8. 

9* American Society of Heating, Refrigeration, and Air 

• Conditioning Engineers, Inc., 3U5 E. >Tth St., New York, 
New York lOOlT . ' , ' 

10. American Society of IVIechanical Engineers, 3^5 E. kjth 
. St., New York, New' York lOOlJ. :V ^ ' 

"11. American Society for Testing and Materials, 1916 Race^ ■ 
' St •, Philadelphia , Pennsylvania 19103 . . 

12. Associated General 'Contractors of America, 1957 E. St. j 
N.W:, Washington, D.C, zbop^6::^ 

13, Better Heating-Cooling Council, 35 Russo PI Berkeley 
Heights,' New Jersey 0T922. 

lUi Building- Res earch Advi s ory ' Board , National Research 

'" Council, National Academy of Sciences-National Academy 

of Engineer-ing. , 2101 Constitution ,^ Ave. , N.W.., Washington, 
■ D.C. 20U18. ' . ./ 

15. Construction Sped fications Inst :|tut e , II50 Seventeenth 
St ., N.W. , Suite 300 , Washington.iAi. D. C. 20036 ► 

l6v Edison Electrid Institute, 90 Park Ave., New YtJrk , New 
York IOOI6 . , ■■ ' 

17. Gas 'Applianc e Manufacturers ^s s o,c i at i online . , 19OI K. ■ 
. ■ Ft'. Mye.r Dr . , Arlington, Virginia 22209-^ •'; 

18'. Heat Exchange Institute, 122 E. U2nd St.,; New. York ,. New/ 
■York 10017 . • ' ' w. 
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1t2 SOCIETIES, ASSOCIATIONS, AND INSTITUTES 

OFFERING ENERGY CONSERVATION INFORMATION 

19. - Illuminating Engineering Society, 3^5 E.- Ujth St,, Nev 

York, New York 10017. 

20. Institute of Electrical & Electronics Engineers, Inc., 
3i+5. E. kjth St..., ^N^w York, NeV York 10017. 

Instrumen.t Society of America, Starlvix St., Pittsburgh., 
Pennsylvania 15222. . ' ^ .• " 

22. Mechanical^ Contract ors As s o c i at i on . of America, InTc • , 

. . 5530 Wisconsin Ave,, Suite 750, Washington, D. 0/20015* ' 

• 23 - • National Association for Pupil Transportation , Executive 
Secretary, P.O. Box lU75 , Fort Worth, Texas 761OI..'' 

2k. . National Associa1;ion of Oil Heating, Seivvice Manager , 
Inc., 60 E. U2nci St., Nev York, New Yorfe: IOOI7 . ^ 

' ■ * ■ 'J • . . ■ 

25., National Association of Pover Engineers'^, Inc., 1-76 W. 
Adams. St., Suite l4ll , Chicago, 111 i n o i s 6 0 6 0 3 . * V 

26.. National Coal Association, Coal Bld,g., 1130 17tb St., 
. N.W. , Washington, B.C. 20036. 

27. National ETe c t r i cal C ont r ac to r s Association, 7315 
Wiscons.in Ave.., Was hi ngt o..£l , D.C. 200lU.. 

28. National Electrical Manuf act-ur er s As s oc iat i o n , 155 E. 
I+Uth St- , New York, New York lOpiY. 

29. National 'Insulation Contractors Association", 8630 Fenton. 
St., Suite 506, Silver Spring, Maryland 2d910-- ■ " ' 

'30.' National ' LP"Gas Association, .79 W. Monroe St Chicag.p, 
Illinois 60603. V ■ ' 

' ' . "« * ■ ' ■ 

31. National. Oil Fuel Institute, Inc". , '60 E: l*2nd St., New 
"York, New York 10017. 

32. National Sc^hool Transporte.t ion Association , Ei^ecutive 
Director, i+6l6 LaVr;. Court, Fairfax, Virginia 22d30. - 

33. National Society of Prof essional Engineers ; 2020 .K. St., 

N . W Washington , D . C . .'20 00 6\ . 

' ■ ■ * 

3^. Refrigeration Service Engineers-* Society, 2720 Des 
■ Plaines Ave. Des Plaines, Illinois 60'018:;.... 

35. Society of Automotive En-gineers., . Inc. itOO. Commonwealth 
Drive, Warrendale, Pa.', : 
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•■ SQ..: 'steam .fteating, Equipment Manufac tubers Assoc c/o;.;. 

r ■ S-amuef^J . Raid, Barnes & JonCsV^c* P.O. Box 207., 
. . : , . Nevtonville , Maryland 02l60. ^ " . 



Inc . 



39..\Therjpia'i Insulation Manufacturers Association, 
■-.■^.Klf^ Plaza, Mt. Kisco-, New York 105^9* 

,Vo. Underwriters* Laboratories, Inp;. , '333 Pf ingst en- Rd . , 
■ Northbrook, Illinois 6OO62. 



CONTACT PROFESSIONAL ORGANIZATIONS 
ND TRADE ASSOCI ATIONS FOR INFORMATION 
ABOUT ENERGY SAVING EQUIPMENT 



UNDERSTAND WHAT CONTRIBUTES TO FUEL ECONOMY ^ 

A LIST OF LOCAL SOURCES OF INFORMATION . ,' , ' ■ '\ 

IS PROVldED BELOW FOR REFERENCE. \ / 

CONTACT tIhESE SOURCES FOR INFORMATION. 

' ALSO CONSULT WITH YOUR PEERS. ^ • *" • . ' / 

11.3 LOCAL INFORMATION SOURCES ^ < . 

" ■ ■ --^ » , " • ' ■ , , ■ . . ■ . 

!• "Chapters of abo-ve mentioned s oc 1 e-t/i e &. / a;s s o c i at ion s , 
. and 'inst ifut ion^ . \ ' ■ . 

2, Commercial fleg.ts. ^ ^ . ^ • - / 

'3. . Chamber of Commerce. ^ . ^ ^ . . . 

^\ • U'. Department of Education .'- , _ ' . • . . , : . 

:-5., Public educational inStitutidn libir arie s . . / ; 

•" ; 6> ^ State Eneray Q€*fice. . 

7. ' Conti^jactor^ , manufacturers, suppliers, professional 
, ? consultants, and others vhpm you \fork with on a . 
. .regular ba.sis. * . '^1 



TAKE ADVANTAGE OF THE INFORMATION 
SOURCES IN YOUR COMMUNITY 



REffERENCE iNFORMATiON 



U. S. GOVERNMENT SOURCES OF INFORMATION 



11.4 as, GOVERNMENT SOURCES ' / 

' WRITE TH^^PUBLIC IN^ORiyiATIONOFFlbE 

OF THE FOLLOWING U. S. GOVERNMENT 
ORGANIZATIONS FpR INFORMATION 
• \ . ABOUT ENERGYXONSERVATION:^ 

Departnjent of Commerce, Of fic e of Energy' Programs lUth 
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Conservation and Environment , 12th & ' Penn-syl vania , N . W , 
Washington, D.C. 20U6i. ' 



2, 
3. 

6, 

7- 



Department of Tr anspoi'tsCt i on , 
Washing.tori, D,^. 20590. 



i+00 Seventh. St-reet,' S.^. , 

^ 1 • 



National Bureau of Standra.rds , Office of Energy Conserva-. 
tion^ Buildi^ng 226 ; Rm . BllU, Was.hi ngt on , D , C . 2623U-. 

Natixinal Technical Information Service, U.S. Department' 
of Commerce, Springfield, Virginia . 22l6l;. 

Super i^fitendent of .Documents , U.S. Government Printing 
Of f ice , Washington , D^C. 20U02. ' / 



1^* 



NOTE: THE ORGANIZATIONS SPECIFIED IN REFERENCES 
NO. ^^ND NO. 3 ABOVE ARE NOW A PART 
OF THE U.S. DEPARTMENT OF ENERGY. 



YOU I^AY ALSO WRITE TO: 



SUPERINTENDENT OF DOCUMENTS NATIONAL TECHNICAL INFORMATION SERVICE * 

U.S. GOVERNMENT PRINJING OFFICE - 528&PORT ROYAL ROAD ^ f 
' WASHINGTON. D C. 20402 , SPRINGFIELD. VA. 22161 . 
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